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PYRROLOOUINOLINE AND PIPERIDOOUINOLINE 
DERIVATIVES. PREPARATION THEREOK COMPOSITIONS 
CONTAINING THEM AND USES THEREOF 

FIELD OF THE INVENTION 

5 The present invention is directed to novel compounds, processes for their 

preparation, their uses and pharmaceutical compositions comprising the novel 
compounds. These compoimds are useful in therapy, and in particular for the 
treatment of pain and disorders related to central nerve systems. 

BACKGROUND OF THE INVENTION 

10 Many GPCR receptors, such as CCK B, BK2, Via, CBl, CB2, MC3, MC4, 

MC5, Mtl, GHR-S, HI, 5HT2c, 5HT6, M4, A2a, BRS-3, FPRl, NKl and Orll, have 
been identified to be a contributing factor in regulating many disorders in human 
being. For example, 5HT2c (human Serotonin subtype 2c) receptor has been linked 
to anxiety disorders, central nervous system diseases, and major depressive disorders. 

15 CBl and CB2 (Human Caimabinoid) receptors have been linked to pain, glaucoma, 
epilepsy, obesity and nausea, among other caimabinoid-associated disorders. BK2 
(human Bradykinin) reenters have been linked to inflammation, cardiovascular 
diseases, pain, allergies, asthma and pancreatitis. 

It has been foimd that by regulating these GPCR receptors, one or more above- 

20 identified disorders can be properly treated, relieved or cured. 

There is a need for compounds that can interact and /or regulate these 
receptors. 

DESCRIPTION OF THE INVENTION 

Accordingly, it is an objective of certain embodiments of the present invention 
25 to provide a compound that regulates one or more GPCR receptors. 
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It is another objective of certain embodiments of the present invention to 
provide a compoimd that is useful in treating one or more of the disorders described 
above. 

Unless specified otherwise within this specification, the nomenclature used in 
5 this specification generally follows the examples and rules stated in Nomenclature of 
Organic Chemistry, Sections A, B, C, D, E, F, andH, Pergamon Press, Oxford, 1979, 
which is incorporated by references herein for its exemplary chemical structure names 
and rules on naming chemical structures. Optionally, a name of a compound may be 
generated using a chemical naming program: ACD/ChemSketch, Version 
10 5.09/September 2001^ Advanced Chemistry Development, Inc., Toronto, Canada. 

The term "Cm-n" or "Cm-n group" used alone or as a prefix, refers to any group 
having m to n carbon atoms. 

The term "hydrocarbon" used alone or as a suffix or prefix, refers to any 
structure comprising only carbon and hydrogen atoms up to 14 carbon atotns. 
15 The term "hydrocarbon radical" or "hydrocarbyl" used alone or as a suffix or 

prefix, refers to any stracture as a result of removing one or more hydrogens from a 
hydrocarbon. 

The term "alkyl" used alone or as a suffix or prefix, refers to a saturated 
monovalent straight or branched chain hydrocarbon radical comprising 1 to about 12 

20 carbon atoms. Illustrative examples of alkyls include, but are not limited to, Ci-6alkyl 
groups, such as methyl, ethyl, propyl, isopropyl, 2-methyl-l -propyl, 2-methyl-2- 
propyl, 2-methyl-l-butyl, 3-methyH-butyl, 2-methyl-3-butyl, 2,2-dimethyH -propyl, 
2-methyl-l-pentyl, 3-methyl-l-pentyl, 4-methyl-l-pentyl, 2-methyl-2-pentyl, 3- 
methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-l -butyl, 3,3-dimethyl-l -butyl, 2- 

25 ethyH -butyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, and hexyl, and 
longer alkyl groups, such as heptyl, and octyl. An alkyl can be unsubstituted or 
substituted with one or two suitable substituents. 

The term "alkylene" used alone or as suffix or prefix, refers to divalent 
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon 

30 atoms, which serves to links two stmctures together. 
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The term "alkenyl" used alone or as suffix or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
double bond and comprising at least 2 up to about 12 carbon atoms. The double bond 
of an alkenyl can be unconjugated or conjugated to another imsaturated group. 
Suitable alkenyl groups include, but are not limited to C2-6alkenyl groups, such as 
vinyl, allyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, hexadienyl, 2- 
ethylhexenyl, 2-propyl-2-butenyl, 4-(2-methyl-3-butene)-pentenyL An alkenyl can be 
unsubstituted or substituted with one or two suitable substituents. 

The term "alkynyl" used alone or as suffix or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising at least 2 up to about 12 carbon atoms. The triple bond of 
an alkynyl group can be unconjugated or conjugated to another unsaturated group. 
Suitable alkynyl groups include, but are not limited to, C2.6alkynyl groups, such as 
ethynyl, propynyl, butynyl, pentynyl, hexynyl, methylpropynyl, 4-methyl-l-butynyl, 
4-propyl-2-pentynyl, and 4-butyl-2-hexynyL An alkynyl can be unsubstituted or 
substituted with one or two suitable substituents. 

The term "cycloalkyl," used alone or as suffix or prefix, refers to a saturated 
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12 
carbon atoms. Examples of cycloalkyls include, but are not limited to, Ca.Tcycloalkyl 
groups, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl, 
and saturated cyclic and bicyclic terpenes. A cycloalkyl can be unsubstituted or 
substituted by one or two suitable substituents. Preferably, the cycloalkyl is a 
monocyclic ring or bicyclic ring. 

The term "cycloaLkenyl" used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
double bond and comprising at least 3 up to about 12 carbon atoms. 

The term "cycloalkynyl" used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising about 7 up to about 12 carbon atoms. 

The term "aryl" used alone or as suffix or prefix, refers to a monovalent 
hydrocarbon radical having one or more polyunsaturated carbon rings having 
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aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms. 

The term "arylene" used alone or as suffix or prefix, refers to a divalent 
hydrocarbon radical having one or more polyunsaturated carbon rings having 
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms, which serves to links two stractures together. 

The term "heterocycle" used alone or as a suffix or prefix, refers to a ring- 
containing structure or molecule having one or more multivalent heteroatoms, 
independently selected from N, O and S, as a part of the ring structure and including 
at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be saturated or 
imsaturated, containing one or more double bonds, and heterocycle may contain more 
than one ring. When a heterocycle contains more than one ring, the rings may be 
fused or unfused. Fused rings generally refer to at least two rings share two atoms 
therebetween. Heterocycle may have aromatic character or may not have aromatic 
character. 

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical 
formed as a result of replacing one or more carbon atom of an alkyl with one or more 
heteroatoms selected from N, O and S. 

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring- 
containing structure or molecule having one or more multivalent heteroatoms, 
independently selected from N, O and S, as a part of the ring stracture and including 
at least 3 and up to about 20 atoms in the ring(s), wherein the ring-containing 
structure or molecule has an aromatic character (e.g., 4n + 2 delocalized electrons). 

The term "heterocyclic group," "heterocyclic moiety," "heterocyclic," or 
"heterocyclo" used alone or as a suffix or prefix, refers to a radical derived from a 
heterocycle by removing one or more hydrogens therefrom. 

The term "heterocyclyl" used alone or as a suffix or prefix, refers a 
monovalent radical derived from a heterocycle by removing one hydrogen therefrom. 

The term "heterocyclylene" used alone or as a suffix or prefix, refers to a 
divalent radical derived from a heterocycle by removing two hydrogens therefrom, 
which serves to links two structures together. 
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The term "heteroajyl" used alone or as a suffix or prefix, refers to a 
heterocyclyl having aromatic character. 

The term "heterocylcoalkyl" used alone or as a suffix or prefix, refers to a 
monocyclic or polycyclic ring comprising carbon and hydrogen atoms and at least one 
5 heteroatom, preferably, 1 to 3 heteroatoms selected firom nitrogen, oxygen, and sulfiir, 
and having no unsaturation. Examples of heterocycloalkyl groups include 
pyrrolidinyl, pyrrolidino, piperidinyl, piperidino, piperazinyl, piperazino, 
morphoUnyl, morpholino, thiomorpholinyl, thiomorpholino, and pyranyl. A 
heterocycloalkyl group can be unsubstituted or substituted with one or two suitable 
10 substituents. Preferably, the heterocycloalkyl group is a monocyclic or bicyclic ring, 
more preferably, a monocyclic ring, wherein the ring comprises firom 3 to 6 carbon 
atoms and form 1 to 3 heteroatoms, referred to herein as Ca-eheterocycloalkyl. 

The term "heteroarylene" used alone or as a suffix or prefix, refers to a 
heterocyclylene having aromatic character. 
15 The term "heterocycloalkylene" used alone or as a suffix or prefix, refers to a 

heterocyclylene that does not have aromatic character. 

The term "six-membered" used as prefix refers to a group having a ring that 
contains six ring atoms. 

The term "five-membered" used as prefix refers to a group having a ring that 
20 contains five ring atoms. 

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring 
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S. 

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl, 
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, 
25 tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. 

A six-membered ring heteroaryl is a heteroaryl with a ring having six ring 
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S. 

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, 
30 triazinyl and pyridazinyl. 
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The term "substituted" used as a prefix refers to a structure, molecule or 
group, wherein one or more hydrogens are replaced with one or more 
Ci-iahydrocarbon groups, or one or more chemical groups containing one or more 
heteroatoms selected from N, O, S, F, CI, Br, I, and P, Exemplary chemical groups 
5 containing one or more heteroatoms include heterocyclyl, -NO2, -OR, -CI, -Br, -I, -F, 
-CF3, -C(=0)R, -CeO)OH, -NH2, -SH, -NHR, -NR2, -SR, -SO3H, -SO2R, -S(=0)R, - 
CN, -OH, -CeO)OR, -CeO)NR2, -NRC(-0)R, 0x0 (=0), imino (=NR), thio (=S), 
and oximino (=N-OR), wherein each "R" is a Ci.i2hydrocarbyL For example, 
substituted phenyl may refer to nitrophenyl, pyridylphenyl, methoxyphenyl, 
10 chlorophenyl, aminophenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and 
amino groups may replace any suitable hydrogen on the phenyl ring. 

The term "substituted" used as a suffix of a first structure, molecule or group, 
followed by one or more names of chemical groups refers to a second structure, 
molecule or group, which is a result of replacing one or more hydrogens of the first 
15 structure, molecule or group with the one or more named chemical groups. For 
example, a "phenyl substituted by nitro" refers to nitrophenyl. 

The term "optionally substituted" refers to both groups, structures, or 
molecules that are substituted and those that are not substituted. 

Heterocycle includes, for example, monocyclic heterocycles such as: 
20 aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, 

imidazolidine, pyrazohdine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5- 
dihydrofijran tetrahydrofixran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, 
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, 
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, 
25 homopiperidine, 2,3,4,7-tetrahydro-l/f-azepine homopiperazine, 1,3-dioxepane, 4,7- 
dihydro-l,3-dioxepin, and hexamethylene oxide. 

In addition, heterocycle includes aromatic heterocycles, for example, pyridine, 
pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole, 
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3- 
30 thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4- 
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole. 
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Additionally, heterocycle encompass polycyclic heterocycles, for example, 
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline, 
tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumaxin, benzofiiran, 
2,3-dihydrobenzofuran, isobenzofuran, chromene, chroman, isochroman, xanthene, 
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine, 
naphthyridine, quinoxaline, quinazoline, ciimoline, pteridine, phenanthridine, 
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2- 
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole, 
benztriazole, liuoxanthine, carbazole, carboline, acridine, pyroUzidine, and 
quinolizidine. 

In addition to the polycyclic heterocycles described above, heterocycle 
includes polycyclic heterocycles wherein the ring fusion between two or more rings 
iacludes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidine, 
diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.1]heptane. 

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as: 
aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl, 
imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl, 
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro- 
pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3- 
dihydropyranyl, tetrahydropyranyl, 1 ,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl, 
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-li?-azepinyl, homopiperazinyl, 1,3- 
dioxepanyl, 4,7-dihydro-l,3-dioxepinyl, and hexamethylene oxidyl. 

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for 
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, 
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isotihiazolyl, isoxazolyl, 1,2,3- 
triazolyl, tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4- 
thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 
oxadiazolyl. 

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including 
both aromatic or non-aromatic), for example, indolyl, indolinyl, isoindoHnyl, 
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quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4- 
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofuranyl, 2,3- 
dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl, 
xanthenyl, phenoxathiinyl, thianfhrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, 
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, 
phenoxazinyl, l,2-'beiizisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, 
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl, 
pj^olizidinyl, and quinolizidinyL 

In addition to the polycyclic heterocyclyls described above, heterocyclyl 
includes polycyclic heterocyclyls wherein the ring fusion between two or more rings 
includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidinyl, 
diazabicyclo[2,2.1]heptyl; and 7-oxabicyclo[2.2.1]heptyl. 

The term "alkoxy" used alone or as a su£5x or preJBx, refers to radicals of the 
general formula -O-R, wherein R is selected from a hydrocarbon radical. Exemplary 
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, 
cyclopropylmethoxy, allyloxy, and propargyloxy. 

The term "amine" or "amino" used alone or as a suffix or prefix, refers to 
radicals of the general formula -NRR% wherein R and R' are independently selected 
from hydrogen or a hydrocarbon radical. 

" Acyl" used alone, as a prefix or suffix, means -C(=0)-R, wherein R is an 
optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include, 
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and 
dimethylcarbamoyl. 

Halogen includes fluorine, chlorine, bromine and iodine. 

"Halogenated," used as a prefix of a group, means one or more hydrogens on 
the group is replaced with one or more halogens. 

"RT" or "rt" means room temperature. 

A first ring group being "fused" with a second ring group means the first ring 
and the second ring share at least two atoms therebetween. 
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"Link," "linked," or "linking," unless otherwise specified, means covalently 
linked or bonded. 

Provided herein is a compound of foraiula I, a pharmaceutically acceptable 
salt thereof, diastereomers thereof, enantiomers thereof, and mixtures thereof: 




I 

wherein 

n is 1 or 2; 

is selected from -H, Ci-ealkyl, Ca-aalkenyl, Cs-ecycloalkyl, -CH2-R^ 
-C(=0>NH-R'^, -CeS>NH-R^, -C(=0>0-R^, .s(=0)2-R^ and -C(=0>R^ wherein 
R^, R^ R^ and R* are independantly selected from Ci.6alkyl, C2.6alkenyl, 
C3.6cycloalkyl, Cs-ecycloalkyl-Ci^alkyl, Ce-ioaryl, C6.ioaryl-Ci^alkyl, 
Cs-eheterocycloalkyl, C3-6heterocycloalkyl"Ci.4alkyl, Cs-eheteroaryl, and 
Cs-eheteroaryl-Ci^alkyl, wherein said Ci.6alkyl, Ca-ealkenyl, Cs^ecycloaUcyl, 
C3.6cycloalkyl-Ci.4alkyl, Ce-ioaryl, C6-ioaryl-Ci-4alkyl, CB^eheterocycloalkyl, 
C3-6heterocycloalkyl-Ci.4alkyl, C3-6heteroaryl, and C3-6heteroaryl-Ci^alkyl used in 
defining R^, R^, R^, R^ or R^ are optionally substituted with one or more groups 
selected from -OH, -CHO, -NH2, -NHR, -NR2, Ci.6alkyl, -C(=0)-R, -C(=0>OR, 
-C(=0)-NHR, -SR, -SH, halogenated Ci-6alkyl, -CN, -NO2, Cugalkoxy and halogen, 
or disubstituted with -O-CH2-O- to form a ftised ring; 
R^ is selected from -H and Ci.6alkyl; 

R^ and R"^ are independently selected from -H, Ci-ealkyl, C2-6alkenyl, 
C3-6cycloalkyl, Cs-ecycloalkyl-CMalkyl, Ce-ioaryl, Ce-ioaryl-CMalkyl, 
Cs-eheterocycloalkyl, C3-6heterocycloalkyl-.Ci.4alkyl, C3.6heteroaryl, and 
C3.6heteroaryl-Ci.4alkyl, wherein said Ci.6alkyl, C2-6alkenyl, Cs-acycloalkyl, 
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Cs-ecycloalkyl-Ci^alkyl, Ce-ioaiyU Ce-ioaryl-Ci^alkyl, Ca-eheterocycloalkyl, 
Cs-eheterocycIoalkyl-Ci^alkyl, Cs-eheteroaryl, and Cs-eheteroaryl-Ci^alkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, Ci-galkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, halogenated Ci.6alkyl, 
-CN, -NO2, Ci^alkoxy and halogen; or and R"^ together with the nitrogen 
connected thereto in formula I form a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from ben2yl, -OH, -CHO, 
-NH2, -NHR, -NR2, Ci-ealkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, halogenated 
Ci-ealkyl, -CN, -NO2, Ci-galkoxy, and halogen; 

Ar is selected from Ce-ioaryl and Ca-eheteroaryl, wherein said Ce-ioaryl and 
Cs-eheteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, Ci^alkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, 
halogenated Ci^alkyl, -CN, -NO2, Ci-ealkoxy, and halogen; and 

Ris Ci.6alkyl. 

In one embodiment, the compounds of the present invention are those of 
formula I, 

wherein n is 1 or 2; 

R^ is selected from Ci.6alkyl, Ca-ealkenyl, Cs-ecycloalkyl, -CH2-R^ -C(=0)- 
NH-R^, -C(=S)-NH-R^, -S(=0)2-R^ and -C(=0)-R^ wherein R^ R^ R' and R^are 
independantly selected from Ci.6alkyl, C2-6alkenyl, Cs-ecycloalkyl, Ca-ecycloalkyl- 
Ci.2alkyl, phenyl, phenyl-Ci.2alkyl, Cs-eheterocycloaUcyl, Ca-eheterocycloaUq^l- 
Ci.2alkyl, Cs-sheteroaryl, and C3.6heteroaryl-Ci.2alkyl, wherein said Ci^alkyl, 
C2.4alkenyl, Cs-ealkyl, phenyl, phenyl-Ci.2alkyl, Cs-eheterocycloalkyl, 
C3.6heterocycloalkyl-Ci.2alkyl, Ca-gheteroaryl, and C3.6heteroaryl-Ci.2alkyl used in 
defining R^, R^, R^, R^or R^ are optionally substituted with one or more groups 
selected from -OH, -CHO, -NH2, -NHR, -NR2, Ci.aalkyl, -C(=0)-R, -C(=0)-OR, 
-SR, -CF3, -CN, methoxy, ethoxy, fluoro and chloro, or disubstituted with -O-CH2-O- 
to form a ftised ring; 

R^ is selected from -H, methyl and ethyl; 

R^ and R'* are independently selected from -H, Ci.4alkyl, C2-4alkenyl, 
Ca-ecycloalkyl, Cs-ecycloalkyl-Ci.aalky, phenyl, phenyl-Ci.aalkyI, 
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Cs-eheterocycloalkyl, Ca-eheterocycloalkyl-Ci.zalkyl, Ca^heteroaryl, and 
C3.6heteroaryl-Ci.2alkyl, wherein said Ci^alkyl, C2.4alkenyl, Cs-ecycloalkyl, 
C3.6cycloalkyl-Ci.2alky, phenyl, phenyl-Ci-2alkyl, Cs-eheterocycloalkyl, 
C3.6heterocycloalkyl-Ci.2alkyl, Cs-eheteroaiyl, and C3.6heteroaryl-Ci.2alkyl are 
optionally substituted with one or more groups selected from -CHO, -NH2, -NHR, 
-NR2, Ci.aalkyl, -C(=0)-OR, -CF3, -CN, methoxy, ethoxy, fluoro and chloro; or 
and R"* together with the nitrogen connected thereto in formula I form a 
heterocycloalkyl ring, wherein said heterocycloalkyl ring is optionally substituted 
with one or more groups selected from ben2yl, -CHO, Ci.3alkyl, -C(=0)-OR, -CF3, 
-CN, methoxy, ethoxy, fluoro and chloro; 

Ar is selected from phenyl and five or six-membered Cs-sheteroaryl, wherein 
said phenyl and five or six-membered C3.3heteroaxyl are optionally substituted with 
one or more groups selected from Ci.jalkyl, -C(=0)-OR, -CF3, -CN, methoxy, ethoxy, 
fluoro and chloro; and 

Ris Ci-salkyl. 

In another embodiment, the compounds of the present invention are those of 
formula I, 

wherein n is 1 or 2; 

is selected from -CH2-R^ -C(=0)-NH-R', -C(=S)-NH-R', -S(=0)2-R^ and 
-C(=0)-R^ wherein R^ R^ R'' and R^are independantly selected from Ci.6alkyl, 
C2.6alkenyl, Cs-ecycloalkyl, C3.6cycloalkyl-Ci-2aIkyl, phenyl, ben2yl, 
Ca-eheterocycloalkyl, C3.6heterocycloalkyl-Ci.2alkyl, Cs-eheteroaryl, wherein said 
Ci.6alkyl, C2.6alkenyl, Cs-ecycloalkyl, C3.6cycloalkyl-Ci.2alkyl, phenyl, benzyl, 
Cs-eheterocycloalkyl, C3.6heterocycloalkyl-Ci.2alkyl, Cs-eheteroaiyl are optionally 
substituted with one or more groups selected from methyl, ethyl, -C(=0)-CH3, 
-C(=0)-0CH3, -C(=0)-OCH2-CH3, -SCH3, -CN, methoxy, ethoxy, fluoro and chloro, 
or said phenyl or benzyl is optionally disubstituted with -O-CH2-O- to form a ftised 
ring; 

R^ is selected from -H, methyl and ethyl; 

R^ and R'^ are independently selected from -H, methyl, ethyl, propenyl, 
cyclopropyl-methyl, cyclobutyl, cyclopentyl, tetrahydrofuryl-methyl, fiiryl-methyl. 
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pyridyl-methyl, fhiomorpholinyl-ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, 
thienyl-methyl, wherein said methyl, ethyl, propenyl, cyclopropyl-methyl, cyclobutyl, 
cyclopentyl, tetrahydrofuryl-methyl, furyl-methyl, pyridyl-methyl, thiomorpholinyl- 
ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, thienyl-methyl are optionally 
substituted with one or more groups selected JSrom dimethylamino, diethylamino, 
diisopropylamino, methyl, ethyl, methoxy, or and R"^ together with the nitrogen 
connected thereto in formula I form a heterocycloalkyl ring selected from piperidine, 
azetidine, piperazine, pyrrolidine and morpholine, wherein said piperidine, azetidine, 
piperazine, pyrrolidine and morpholine is optionally substituted with one or more 
groups selected from benzyl, methyl and -CHO; and 

At is selected from phenyl, pyridyl, furyl and thienyl, wherein said phenyl, 
pyridyl, ftiryl and thienyl are optionally substituted with one or more methoxy or 
ethoxy. 

In a further embodiment, the compounds of the present invention are those of 
formula I, wherein n is 1 or 2; 

R^ is selected from -CHa-R^ -C(=0)-NH-R^ -C(=S)-NH-R^ -S(=0)2-R^ and 
-C(=0)-R^, wherein R^, R^ R^ and R^are independantly selected from methyl, ethyl, 
isopropyl, 1-propyl, 2-methyM -propyl, 3 -methyl- 1 -butyl, 2-ethyl-l -butyl, 1-butyl, 1- 
propen-3-yl, 4-methyl-2-penten-l-yl, 3-methyl-2-buten-l-yl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopentyl-methyl, phenyl, benzyl, 4-morpholinyl-ethyl, 
tetrahydrothiopyran-4-yl-ethyl, furyl, isoxazolyl, pyridyl, thienyl, pyrazolyl, 
imidazolyl, and pyrrolyl, wherein said methyl, ethyl, isopropyl, 1 -propyl, 2-methyH- 
propyl, 3-methyl-l-butyl, 2-ethyH -butyl, 1-butyl, l-propen-3-yl, 4-methyl-2-penten- 
1-yl, 3-methyl-2-buten-l-yl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyclopentyl-methyl, phenyl, benzyl, 4-morpholinyl-ethyl, tetrahydrothiopyran-4-yl- 
ethyl, ftuyl, isoxazolyl, pyridyl, thienyl, pyrazolyl, imidazolyl, and pyrrolyl are 
optionally substituted with one or more groups selected from methyl, ethyl, 
-C(=0)-CH3, -C(=0)-0CH3, -C(==0)-OCH2-CH3, -SCH3, -CN, methoxy, ethoxy, 
fluoro and chloro, or said phenyl or benzyl is optionally disubstituted with -O-CH2- 
O- to form a fiised ring; 

R^ is selected from --H, methyl and ethyl; 
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and R"^ are independently selected from -H, methyl, ethyl, propenyl, 
cyclopropyl-methyl, cyclobutyl, cyclopentyl, tetrahydrofuryl-melhyl, furyl-methyl, 
pyridyl-methyl, thiomorpholinyl-ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, 
thienyl-methyl, wherein said methyl, ethyl, propenyl, cyclopropyl-methyl, cyclobutyl, 
5 cyclopentyl, tetrahydrofuryl-methyl, furyl-methyl, pyridyl-methyl, thiomorpholinyl- 
ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, thienyl-methyl are optionally 
substituted with one or more groups selected from dimethylamino, diethylamino, 
diisopropylamino, methyl, ethyl, methoxy, or R^ and R^ together with the nitrogen 
connected thereto in formula I form a heterocycloalkyl ring selected from piperidine, 
10 azetidine, piperazine, pyrrolidine and morpholine, wherein said piperidine, azetidine, 
piperazine, pyrrolidine and morpholine is optionally substituted with one or more 
groups selected from benzyl, methyl and -GHO; and 

Ar is selected from phenyl, 4-ethoxyphenyl, 4-methoxyphenyl, pyridyl, fiiryl 
and thienyl. 

15 It will be imderstood that when compounds of the present invention contain 

one or more chiral centers, the compounds of the invention may exist in, and be 
isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The 
present invention includes any possible enantiomers, diastereomers, racemates or 
mixtures thereof, of a compound of Formula I. The optically active forms of the 

20 compound of the invention may be prepared, for example, by chiral chromatographic 
separation of a racemate, by synthesis from optically active starting materials or by 
asymmetric synthesis based on the procedures described thereafter. 

It will also be appreciated that certain compounds of the present invention may 
exist as geometrical isomers, for example E and Z isomers of alkenes. The present 

25 invention includes any geometrical isomer of a compound of Formula I. It will 
ftirther be understood that the present invention encompasses tautomers of the 
compounds of the formula I. 

It will also be understood that certain compounds of the present invention may 
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be 

30 understood that the present invention encompasses all such solvated forms of the 
compoxmds of tiie formula I. 
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Wifliin the scope of the invention are also salts of the compounds of the 
formula I. Generally, pharmaceutically acceptable salts of compounds of the present 
invention may be obtained using standard procedures well known in the art, for 
example by reacting a sufficiently basic compound, for example an alkyl amine with a 
5 suitable acid, for example, HCl or acetic acid, to afford a physiologically acceptable 
anion. It may also be possible to make a corresponding alkali metal (such as sodium, 
potassium, or lithium) or an alkaline earth metal (such as a calcium) salt by treating a 
compound of the present invention having a suitably acidic proton, such as a 
carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth 
10 metal hydroxide or alkoxide (such as the ethoxide or metiaoxide), or a suitably basic 
organic amine (such as choline or meglumine) in an aqueous medium, followed by 
conventional purification techniques, 

In one embodiment, the compound of formula I above may be converted to a 
pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt 
15 such as a hydrochloride, hydrobromide, phosphate, acetate, fimaarate, maleate, 
tartrate, citrate, methanesulphonate or /?-toluenesulphonate. 

The novel compounds of the present invention are useful in therapy, especially 
for the treatment of various pain conditions such as chronic pain, neuropathic pain, 
acute pain, cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain 
20 etc. This list should however not be interpreted as exhaustive. 

Compounds of the invention are useful as immunomodulators, especially for 
autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar 
surgical needs, for collagen diseases, various allergies, for use as anti-tumour agents 
and anti viral agents. 

25 Compounds of the invention are useful in disease states where degeneration or 

dysfunction of opioid receptors is present or implicated in that paradigm. This may 
involve the use of isotopically labelled versions of the compounds of the invention in 
diagnostic techniques and imaging applications such as positron emission tomography 
(PET). 

30 Compounds of the invention are useful for the treatment of glaucoma, epilepsy 

and nausea, inflammation, cardiovascular diseases, allergies, asthma and pancreatitis. 
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diarrhoea, depression, anxiety and stress-related disorders such as post-traumatic 
stress disorders, panic disorder, generalized anxiety disorder, social phobia, and 
obsessive compulsive disorder, urinary incontinence, premature ejaculation, various 
mental illnesses, cough, lung oedema, various gastro-intestinal disorders, e.g. 
5 constipation, functional gastrointestinal disorders such as Irritable Bowel Syndrome 
and Functional Dyspepsia, Parkinson's disease and other motor disorders, traumatic 
brain injury, stroke, cardioprotection following miocardial infarction, spinal injury 
and drug addiction, including the treatment of alcohol, nicotine, opioid and other drug 
abuse and for disorders of the sympathetic nervous system for example hypertension. 

10 Compounds of the invention are useful as an analgesic agent for use during 

general anaesthesia and monitored anaesthesia care. Combinations of agents with 
different properties are often used to achieve a balance of effects needed to maintain 
the anaesthetic state (e.g. amnesia, analgesia, muscle relaxation and sedation). 
Included in this combination are inhaled anaesthetics, hypnotics, anxiolytics, 

1 5 neuromuscular blockers and opioids. 

Also within the scope of the invention is the use of any of the compounds 
according to the formula I above, for the manufacture of a medicament for the 
treatment of any of the conditions discussed above. 

A finrther aspect of the invention is a method for the treatment of a subject 

20 suffering jfrom any of the conditions discussed above, whereby an effective amount of 
a compound according to the formula I above, is administered to a patient in need of 
such treatment. 

Thus, the invention provides a compound of formula I, or pharmaceutically 
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy. 
25 In a further aspect, the present invention provides the use of a compound of 

formula I, or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore 
defined in the manufacture of a medicament for use in therapy. 

In the context of the present specification, the term "therapy" also includes 
"prophylaxis" unless there are specific indications to the contrary. The term 
30 "therapeutic" and "therapeutically" should be construed accordingly. The term 
"therapy" within the context of the present invention further encompasses to 



wo 2005/075476 



PCT/SE2005/000125 



16 

administer an effective amonnt of a compound of the present invention, to mitigate 
either a pre-existing disease state, acute or chronic, or a recurring condition. This 
definition also encompasses prophylactic therapies for prevention of recurring 
conditions and continued therapy for chronic disorders. 

5 The compounds of the present invention are useful in therapy, especially for 

the therapy of various pain conditions including, but not limited to: acute pain, 
chronic pain, neuropathic pain, back pain, cancer pain, and visceral pain. 

In use for therapy in a warm-blooded animal such as a human, the compoimd 
of the invention may be administered in the form of a conventional pharmaceutical 

10 composition by any route including orally, intramuscularly, subcutaneously, topically, 
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, 
intrathecally, intracerebroventricularly and by injection into the joints- 

In one embodiment of the invention, the route of administration may be orally, 
intravenously or intramuscularly. 

15 The dosage will depend on the route of administration, the severity of the 

disease, age and weight of the patient and other factors normally considered by the 
attending physician, when determining the individual regimen and dosage level at the 
most appropriate for a particular patient. 

For preparing pharmaceutical compositions from the compoimds of this 

20 invention, inert, pharmaceutically acceptable carriers can be either sohd and Uquid, 
Solid form preparations include powders, tablets, dispersible granules, capsules, 
cachets, and suppositories. 

A solid carrier can be one or more substances, which may also act as diluents, 
flavoring agents, solubilizers, lubricants, suspending agents, binders, or table 

25 disintegrating agents; it can also be an encapsulating material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the 
finely divided compoimd of the invention, or the active component. In tablets, the 
active component is mixed with the carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and size desired. 

30 For preparing suppository compositions, a low-melting wax such as a mixture 

of fatty acid glycerides and cocoa butter is first melted and the active ingredient is 
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dispersed therein by, for example, stirring. The molten homogeneous mixture in then 
poured into convenient sized moulds and allowed to cool and solidify. 

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl 
5 cellulose, a low-melting wax, cocoa butter, and the like. 

The term composition is also intended to include the formulation of the active 
component with encapsulating material as a carrier providing a capsule in which the 
active component (with or without other carriers) is surrounded by a carrier which is 
thus in association with it. Similarly, cachets are included. 
10 Tablets, powders, cachets, and capsules can be used as solid dosage forms 

suitable for oral adjoadnistration. 

Liquid form compositions include solutions, suspensions, and emulsions. For 
example, sterile water or water propylene glycol solutions of the active compounds 
may be liquid preparations suitable for parenteral administration. Liquid 
15 compositions can also be formxilated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions for oral administration can be prepared by dissolving the 
active component in water and adding suitable colorants, flavoring agents, stabilizers, 
and thickening agents as desired. Aqueous suspensions for oral use can be made by 
20 dispersing the finely divided active component in water together with a viscous 
material such as natural synthetic gums, resins, methyl cellulose, sodium 
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical 
formulation art. 

Depending on the mode of administration, the pharmaceutical composition 
25 will preferably include from 0.05% to 99%w (per cent by weight), more preferably 
from 0.10 to 50%w, of the compound of the invention, all percentages by weight 
being based on total composition. 

A therapeutically effective amount for the practice of the present invention 
may be determined, by the use of known criteria including the age, weight and 
30 response of the individual patient, and interpreted within the context of the disease 

which is being treated or which is being prevented, by one of ordinary skills in the art. 
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Within the scope of the invention is the use of any compound of formula I as 
defined above for liie manufacture of a medicament. 

Also within the scope of the invention is the use of any compoimd of formula I 
for the manufacture of a medicament for the therapy of pain. 
5 Additionally provided is the use of any compound according to Formula I for 

the manufacture of a medicament for the therapy of various pain conditions including, 
but not limited to: acute pain, chronic pain, neuropathic pain, back pain, cancer pain, 
and visceral pain. 

A further aspect of the invention is a method for therapy of a subject suffering 
10 from any of the conditions discussed above, whereby an effective amount of a 

compound according to the formula I above, is administered to a patient in need of 
such therapy. 

Additionally, there is provided a pharmaceutical composition comprising a 
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association 
1 5 with a pharmaceutically acceptable carrier. 

Particularly, there is provided a pharmaceutical composition comprising a 
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association 
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy 
of pain. 

20 Further, there is provided a pharmaceutical composition comprising a 

compoimd of Formula I, or a pharmaceutically acceptable salt thereof, in association 
with a pharmaceutically acceptable carrier use in any of the conditions discussed 
above. 

Also provided herein is a method of preparing a compoimd of formula L 
25 In one embodiment, the invention provides a process for preparing a 

compound of formula I, comprising: 
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reacting a compound of formula II with a compound selected from 
R^-C(=0)-C1, R*-S(=0)2-C1, R^-NCO, R^-NCS and R^CHO: 




II 

wherein 

n is 1 or 2; 

is selected from -CH2-R^ -C(=0)-NH-R^ -C(=S)-NH-R'^, -S(=0)2-R^ and 
-C(=0)-R^ wherein R^ R^ R'^ and R^ are independantly selected from Ci^ealkyl, 
C2.6alkenyl, Ca-ecycloalkyl, C3.6cycloalkyl-Ci-4alkyl, Ce-ioaxyl, Ce-ioaryl-Ci^alkyl, 
C3-6heterocycloaU;yl, Cs-eheterocycloalkyl-Ci^alkyl, Cs-eheteroaryl, and 
C3-6heteroaryl-Ci.4alkyl, wherein said Ci_6alkyl, C2-6alkenyl, Cs-ecycloalkyl, 
C3.6cycloalkyl-Ci-4alkyl, Ce-ioaryl, C6.ioaryl-Ci.4alkyl, Cs-eheterocycloalkyl, 
C3-6heterocycIoalkyl-Ci-4alkyl, Ca-eheteroaryl, and C3.6heteroaryl-Ci.4alkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, Ci.6alkyl, -C(=0)-R, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, halogenated 
Ci.6alkyl, -CN, -NO2, Ci.6alkoxy and halogen, or disubstituted with -O-CH2-O- to 
form a ftised ring; 

R^ is selected from-H and Ci.ealkyl; 

R^ and R"* are independently selected from -H, Ci-6alkyl, C2-6alkenyl, 
C3-6cycloalkyl, C3-6cycloalkyl-Ci^aIkyl, Ce-ioaryl, Ce-ioaryl-Ci^alkyl, 
Cs-eheterocycloalkyl, C3-6heterocycloalkyl-Ci-4alkyl, C3.6heteroaryl, and 
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C3-6heteroaryl-Ci.4alkyl, wherein said Ci.6alkyl, Ci-ealkenyl, Ca-ecycloalkyl, 
C3-6cycloalkyl-Ci^alkyl, Ce-ioaryl, C6-ioaxyl-Ci-4aIkyl, Ca-eheterocycloalkyl, C3. 
6heterocycloalkyl-Ci-4alkyl, Cs-eheteroaryl, and C3.6lieteroaryl-Ci.4alkyl are optionally 
substituted with one or more groups selected from -OH, -CHO, -NH2, -NHR, -NR2, 
5 Ci.6alkyl, -C(=0)-OR, -C(-0)-NHR, -SR, >SH, halogenated Ci.ealkyl, -CN, -NO2, 
Ci.6alkoxy and halogen; or and R"^ together with the nitrogen connected thereto in 
formula I form a heterocycle ring, wherein said heterocycle ring is optionally 
substituted with one or more groups selected from ben2yl, -OH, -CHO, -NH2, -NHR, 
"-NR2, Ci.6alkyl, -C(=0)-OR, -C(-0)-NHR, -SR, -SH, halogenated Ci.6alkyl, -CN, - 

10 NO2, Ci-ealkoxy, and halogen; 

Ar is selected from Ce-ioaryl and Cs-eheteroaryl, wherein said Ce-ioaryl and 
C3.6heteroaryl are optionally substituted with one or more groups selected from —OH, 
-CHO, -NH2, -NHR, -NR2, Ci.6alkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, 
halogenated Ci,6alkyl, -CN, -NO2, Ci.6alkoxy, and halogen; and 

15 RisCi.6alkyL 

In another embodiment, the invention provides a process for preparing a 
compound of formula I, comprising: 




I 

20 reacting a compound of formula in with R^R'^NH: 




in. 
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wherein 

n is 1 or 2; 

is selected from -C(=0)-0-Ci-6alkyl and -C(=0)-0-C2-6alkenyl; 

is selected from -H and Ci-ealkyl; 
R^ and R"^ are independently selected from -H, Ci.6alkyl, C2-6alkenyl, 
C3-6cycloalkyl, C3-6cycloalkyl-Ci_4alkyl, Ce-ioaryl, Ce-ioaryl-Ci^alkyl, 
C3.6heterocycloalkyl, C3.6heterocycloalkyl-Ci.4alkyl, C3.6heteroaryl, and 
C3-6heteroaryl-Ci^alkyl, wherein said Ci-6alkyl, C2.6alkenyl, Cs-ecycloalkyl, 
C3-6cycloalkyl~Ci^alkyl, Ce-ioaryl, Ce-ioaryl-Ci^alkyl, Cs-gheterocycloalkyl, 
Cs-eheterocycloalkyl-Ci^alkyl, Cs-eheteroaryl, and C3.6heteroaryl-Ci.4alkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, Ci.6alkyl, -C(==0)-OR, -C(-0)-NHR, -SR, -SH, halogenated Ci.6alkyl, 
-CN, -NO2, Ci-ealkoxy and halogen; or R^ and R"* together with the nitrogen 
connected thereto in formula I form a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from benzyl, -OH, -CHO, 
-NH2, -NHR, -.NR2, Ci.6alkyl, -C(=0)-OR, -C(=0)~NHR, -SR, -SH, halogenated 
Ci-6alkyl, -CN, -NO2, Ci-6alkoxy, and halogen; 

Ar is selected from Ce-ioaryl and C3_6heteroaryl, wherein said Ce^ioaryl and 
C3-6heteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -.NH2, -NHR, -NR2, Ci-6alkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, 
halogenated Ci.6alkyl, -CN, -NO2, Gi-ealkoxy, and halogen; and 
R is Ci.6alkyL 

In a ftirther embodiment, the invention provides a process for preparing a 
compound of formula IV, comprising: 




reacting 



a 
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wherein 



n is 1 or 2; 

is selected from -C(=0)-0-Ci-6alkyl and -C(-0)-0-C2.6alkeayl; 



is Ci.6alkyl; 

Ar is selected from Ce-ioaryl and Ca-eheteroaryl, wherein said Ce-ioaryl and 
C3.6heteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, Ci^ealkyl, -C(=0)-OR, .C(=0)-NHR, -SR, -SH, 
10 halogenated Ci-ealkyl, -CN, -NO2, Ci-ealkoxy, and halogen; and 



Particularly, the compounds of the present invention and intermediates used 
for the preparation thereof can be prepared according to the synthetic routes as 
15 exempHfied in Schemes 1-3 and General Procedures 1-11, wherein unless otherwise 
defined, Ar, R^"^ and n are defined as above. 



R is Ci-6alkyL 



Scheme 1 




THF/ 



heating / 




or Na2CO3/B0C2O 
THF/H2O 



AllocCI/DlPEA 
CH2CI2 



Pg : Alloc 
Boc 




20 
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AIlocCl 

EtN^Pr 
99% 



Alloc 



'NHAIIoc 



NHAIloc 



Swern 
oxidization 

Alloc 



^Nv^OH toluene 



Scheme 2 



EtOjC 




Dy(OTf)3 



NH, 



toluene 

TFA 
reflux 



EtOgC 




EtOaC. 




N^Ar 



HOAc/ 
NaBH(OAc); 



NaOH 

IVleOH 
N'^ "Ar refiuxing 
H 



Alloc 



)AC)3 ^->^M^A 



R3NHR4 R' 



HATU/DIPEA . 4 



Pg: Alloc 
or Boc 
Pg n = 1 or 2 



ISI ^Ar 
H 



Alloc 




Pd(PPh3)4 '^^N 



diethyl amine 
/water in 
acetonitriie 



R 




wherein =methyl or ethyL 
R - H or methyl. 



wo 2005/075476 



PCT/SE2005/000125 




wo 2005/075476 



PCT/SE2005/000125 



25 




General procedure 1 



Et02C 




+ O^Ar 



toluene 



TFA 
reflux 



Dy(OTf) 



3 EtOjC 




Pg: Alloc 
or Boc 
n = 1 or 2 



Pg: Alloc h 

or Boc 
n = 1 or 2 



Ar IS as defined above. 



Ethyl 4-aminobenzoate (1 equiv.), aldehyde (1.1 equiv.), in dry toluene was added a 
drop of TFA. The solution was refluxed for overnight, while water was removed by 
Dean Stark trap. After removal of the solvent, the resulted Schifif base was used for 
next step directly. To the residue was added allyl 2,3-dihydro-liy-pyrrole-l- 
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carboxylate or other reactant as shown in above scheme (1.1 equivalent) in 
acetonitrile. The reaction mixture was stirred at room temperature for 16 hours. The 
solvent was removed to give a residue, which was purified by silica gel column 
chromatography giving the desired compound at approximately 1 : 1 ratio. 

General Procedure 2 ^Saponification of the ethvl ester^ 
pg^ pg^ 

^^^N^Ar refluxing ^^>^N^Ar 
H ^ H 

Pg: Alloc 

or Boo Ar is as defined above, 

n = 1 or 2 

To the starting material, ethyl acetate (1 equiv.) in methanol was added 0.5N aqueous 
NaOH (H2O / MeOH: 1:2). The solution was refluxed Qvemight in the nitrogen 
atmosphere. The reaction solution was neutralized with 10% HCl. Then, the solvent 
was removed. The slurry was extracted with ethyl acetate and washed with water and 
brine. The dried organic phase was concentrated to give a residue, which was purified 
by Flash chromatography. The product contains two diastereomers in approximately 
1:1 ratio. 

General Procedure 3 ( Saponification of the ethvl estert 

Pg 



EtOa^^^..-^^ Q-^^^ toluene NaOH 




TFA 

1^ reflux "3 ■ "2 



reflux °y(0'''f)3 H.O/MeOH ^>^^^N^Ar 



Pg: Alloc n 
Ar is as defined above. ^ steps In one-pot 

n = 1 or 2 

The Schiff base formation and cyclization step were the same as described in the 
general procedure 1 . The solvent was removed and the residue was used directly in 
next step. The residue was treated with methanol and 0.5 N aqueous NaOH (H2O/ 
MeOH: 1:2) at reflux for ovemight. The reaction mixture was neutralized with 10% 
HCl, and then concentrated in vacuo. The resultant slurry was extracted with ethyl 
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acetate and washed with water and brine. The organic phase was dried and 
concentrated in vacuo. The product mixture was was purijSed by flash 
chromatography to afford a mixture of diastereomers in approximately 1:1 ratio. 

General procedure 4 (Alleviation of th e aniline) 



Alloc^ Alloc 




5 R' is -H or methyl. 

The solution of the starting material aniline (1 equiv.), aldehyde (100 equiv.), HOAc 
(100 equiv.), TFA (10 equiv.) in CH2CI2, were added NaBH(OAc)3 (10 equiv. ) 
portion by portion over 45 minutes. Then the solvents were removed to give a residue, 
which was purified by flash chromatography. 

10 General Procedure 5 




R2 R2 



PG = Alloc or Boc 

A mixture of carboxylic acid (1 equiv.), HATU (1.1 equiv.), DIPEA (1.1 equiv.) in 
DMF was stirred for 5 minutes. Then, a primary or secondary amine was added to the 
15 solution. The reaction mixture was stirred at room temperature for 4 hours. The 
solvent was removed in vacuo. The residue was purified by flash column 
chromatography. 
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General procedure 6 




n = 1 or 2 



An alloc carbomate 1 equiv.), tetrakis(triphenylphosphine)palladimn(0) (0.025 
equiv.) in water and acetonitrile (1 : 10) was added diethyl amine (20 equiv.). The 
5 reaction was stirred for 4 hours at room temperature. Afterwards, another portion 
(4.34 mg, 0.025 equiv.) of palladium catalyst was added into the reaction solution. 
After removal of solvents, the residue was dissolved in CH2CI2 and the solution was 
treated with of p-TsOH resin (5 equiv.). After 2 hours of stirring the mixture, the resin 
was filtered and washed with CH2CI2 (3 times) and methanol (3 times). The product 
10 was then released from resin by treatment with IN ammonia in methanol twice. The 
collected filtrate was dried in in vacuo to give the product as a mixture of two 
diastereomers in approximately 1:1 ratio. 

General procedure 7 (Boc deprotection^ 




n = 1 or 2 



15 The substrate (1 equiv.) was dissolved in dichloromethane, to which was added TFA / 
H2O (1:1, 10% in CH2CI2). The solution was stirred at 40^C for 30 minutes. Then the 
solvents were removed in vacuo. The residue was treated with TFA / H2O (1:1, 10% 
in CH2CI2), the solvent removed in vacuo and treated again with TFA / H2O (1:1, 
10% in CH2CI2) and concentrated in vacuo. The residue was dried over vacuum pump 

20 to afford the product as TFA salt of a mixture of two diastereomers in approximately 
1:1 ratio. 
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General Procedure 8 (reducti ve aminatinn) 




n = 1 or 2 



Amine (1 equiv.), aldehyde (2 equiv.), andNaBH(OAc)3 (2 equiv.) in acetic acid ( 5 
5 equiv.) and CH2CI2 was stirred at room temperature ovemight. After removal of the 
solvent, the residue was purified by flash chromatography giving a mixture of two 
diastereomers in approximately 1:1 ratio. 

General procedure 9 (amide formation^ 




10 To a dichloromethane solution of amine (1 equiv.) was added acyl chloride (1.2 

equiv.) and DIPEA (2 equiv.) in CH2CI2. The reaction was stirred at room temperature 
for 2 hours. Then the reaction solution was extracted with CH2CI2 after quenched with 
water. The organic phase was washed with water, 5% NaOH, and brine. The dried 
organic phase was concentrated to give a residue, which was purified by flash 

15 chromatography. A mixture of two diastereomers in approximately 1:1 ratio was 
obtained. 
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General Procedure 10 rsutohonvl amide formation') 




To amine (1 equiv.) in DIPEA (2 equiv.) and CH2CI2, was added sulfonyl chloride 
(1.2 equiv,) in CH2CI2. The solution was stirred at room temperature for 4 hours. Then 
the reaction solution was extracted with CH2CI2 after quenched with water. The 
organic phase was washed with water, 5% NaOH, and brine. The dried organic phase 
was concentrated to give a white solid, which was purified by flash chromatography. 
Products were a mixture of two diastereomers in approximately 1 : 1 ratio. 

General procedure 1 1 




X =OorS 



To the amine (1 equiv.) and DIPEA (3 equiv.) in (CH2C1)2 was added isocyanate or 
thioisocyanate (3 equiv.). The reaction solution was stirred at 40^C for 8 hours. Then 
the reaction solution was extracted with CH2CI2. The organic phase was washed with 
water, 5% NaOH, and brine. The dried organic phase was concentrated to give a 
residue, which was purified by flash chromatography. Products were a mixture of two 
diastereomers in approximately 1:1 ratio. 

Accordingly, in another aspect, the present invention provides a compound of 
formula II: 
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wherein 

n is 1 or 2; 

5 is selected from -H and Ci_6alkyl; 

are independently selected from -H, Ci.6alkyl, C2-6aIkenyl, 
C3-6cycloalkyl, Ca-ecycloalkyl-Ci^alkyl, Ce-ioaryl, Ce-ioaryl-Ci^alkyl, 
C3-6heterocycloalkyl, C3-6heterocycloalkyl-Ci-4alkyl, Cs-eheteroaryl, and 
C3.6heteroaryl-Ci-4alkyl, wherein said Ci-ealkyl, C2-6alkenyl, Cs-ecycloalkyl, 
10 C3.6cycloalkyl-Ci^alkyl, Ce-ioaryl, C6.ioaryl-Ci.4alkyl, Cs^eheterocycloalkyl, 
Cs-eheterocycloalkyl-Ci^alkyl, Cs-eheteroaryl, and Cs-eheteroaryl-Ci^alkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, Ci-ealkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, halogenated Ci-ealkyl, 
-CN, -NO2, Ci-6alkoxy and halogen; or R^ and R"^ together with the nitrogen 
15 connected thereto in formula I form a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from benzyl, -OH, -CHO, 
-NH2, -NHR, -NR2, Ci.6alkyl, -C(=0)-OR, -C(=0)-NHR, -SR, -SH, halogenated 
Ci-ealkyl, -CN, -NO2, Ci-6alkoxy, and halogen; 

Ar is selected from Ce-ioaryl and C3.6heteroaryl, wherein said Ce-ioaryl and 
20 Cs-eheteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, Ci.6alkyl, -C(=0)-OR, -CeO)-NHR, -SR, -SH, 
halogenated Ci-6alkyl, -CN, -NO2, Ci-ealkoxy, and halogen; and 
R is Ci,6alkyL 
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BIOLOGICAL EVALUATION 

B2 bradvkinin 

A. hB2 receptor expression and membrane preparation 

The cloned human Bradykinin B2 (hB2) receptor in the pCEST vector was purchased 
5 from Receptor Biology. The hB2 receptor was stably transfected into HEK 293 S cells 
and a clonal cell line was generated. Cells were grown in T-flasks with DMEM 
culture media containing 10% FBS, 2 mM glutamine^ 600iJ.g/ml neomycin and an 
antibiotic cocktail (100 lU penicillin, lOOfXg/ml streptomycin, 0.25|Lig/ml 
amphotericin B). Membranes, expressing the hB2 receptor, were prepared from this 

10 cell line according this protocol: Cells are harvested at 1 to L2 million cells/ml, 
pelleted, and resuspended in ice-cold lysis buffer (50 mM Tris, pH 7.0, 2.5 mM 
EDTA, with PMSF added just prior to use to 0.5 mM from a 0.5 M stock in DMSO. 
After lysis on ice for 15 min, the cells are homogenized with a polytron for 10 sec. 
The suspension is spun at lOOOg for 10 min at 4°C. The supernatant is saved on ice 

15 and the pellets resuspended and spun as before. The supematants from both spins are 
combined and spun at 46,000g for 10-30 min. The pellets are resuspended in cold Tris 
buffer (50 mM Tris/Cl, pH 7.0) at a dilution of 0.2 - 1 ml per 40 million cells and 
spun again. The final pellets are resuspended in membrane buffer (50 mM Tris, 0.32 
M sucrose, pH 7.0). Aliquots are frozen in dry ice/ethanol and stored at -70°C until 

20 use. The protein concentrations are determined by a modified Lowry with SDS. 

B. hB2 receptor binding 

Membranes expressing the hB2 receptor are thawed at 37°C, passed 3 times through a 
25-gauge blunt-end needle, diluted in the bradykinin binding buffer* (50 mM Tris, 
3mM MgCl2, and 1 mg/ml BSA, pH 7.4, 0.02 mg/ml Phenanthroline, 0.25 mg/ml 

25 Pefabloc) and 80 |liL aliquots containing the appropriate amount of protein (final 

concentration of 0.25]Lig/ml) are distributed in 96-well polystyrene plates (Treff Lab). 
The IC50 of compounds are evaluated from 10-point dose-response curves, where the 
serial dilutions are done on a final volume of 150fiL, with 70|xL of ^^^I-Desamino- 
TyrHOE140 (Kd=0.05) at 50,000 to 60,000 dpm per well (0.03-0.04nM) in a final 

30 volume of 300jiL The total and non-specific binding are determined in the absence 
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and presence of 0.1 \iM (150|uiL) of Bradykinin respectively. The plates are vortexed 
and incubated for 60 minutes at room temperature, filtered through Unifilters-96 
GF/B (Canberra Packard), which were presoaked in 0.1 % polyethyleneimine, with a 
harvester using 3ml of wash buffer (50 mM Tris, pH 7.0, 3mM MgCli). The filters 
5 are dried for 1 hour at 55°C. The radioactivity (cpm) is counted in a TopCount 
(Canberra Packard) after adding 65 |il/well of MS-20 scintillation liquid (Canberra 
Packard). Compounds of the present invention have demonstrated hB2 receptor 
binding at concentrations less than lOjxM. 

hCBl and hCB2 receptor binding 

10 Human CBl (from Receptor Biology) or CB2 (from Bio Signal) membranes are 

thawed at 37°C, passed 3 times through a 25-gauge blunt-end needle, diluted in the 
cannabinoid binding buffer (50 mM Tris, 2.5 mM EDTA, 5 mM MgCl2, and 0.5 
mg/mL BSA fatty acid free, pH 7.4) and aliquots containing the appropriate amount 
of protein are distributed in 96-well plates. The IC50 of compounds at hCBl and 

15 hCB2 are evaluated from 10-point dose-response curves done with ^H-CP55,940 at 
20000 to 25000 dpm per well (0.17-0.21 nM) in a fmal volume of 300|liL The total 
and non-specific binding are determined in the absence and presence of 0.2 jiM of 
HU210 respectively. The plates are vortexed and incubated for 60 minutes at room 
temperature, filtered tiirough Unifilters GF/B (presoaked in 0.1 % polyethyleneimine) 

20 with the Tomtec or Packard harvester using 3mL of wash buffer (50 mM Tris, 5 mM 
MgCl2, 0.5mg BSA pH 7.0). The filters are dried for 1 hour at 55°C. The 
radioactivity (cpm) is coxuited in a TopCount (Packard) after adding 65 |Lil/well of 
MS-20 scintillation liquid. 

25 Many of the compounds described in the present invention are found to have an IC50 
(dissociating constant) toward B2 receptors of less than 1000 nM. 

EXAMPLES 

The invention will fiarther be described in more detail by the following 
30 Examples which describe methods whereby compounds of the present invention may 
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be prepared, purified, analyzed and biologically tested, and which are not to be 
construed as limiting the invention. 

AUvl 23-dihvdro- liJ-pvrrole- 1 -carboxvlate 




5 Above compound was prepared by the following method. 




A 25% aqueous solution of sodium persulfate (150 mmol) was added dropwise to a 
stirred solution of pyrrolidine (150 mmol), sodium hydroxide (12.0 g, 300 mmol) and 
silver nitrate (0.75 mmol) in water (150 mL) at O^C over 1 hour. After the addition 

10 was completed, the reaction mixture was stirred at 4 to 10 for 2.5 hours: Brine was 
added and the reaction mixture was extracted with CH2CI2 (4 X 100 mL). The organic 
phase was dried over sodium sulfate and the solvent was removed under vacuum. The 
residue was dissolved in THF (500 mL), which was dried with 20 grams of4A^ 
molecular sieves. Then the solution was distilled in oil bath (1 lO^C) through a short 

15 path distillation apparatus into a flask cooled to ~78^C. Diisoporpanylethyl amine 
(150 mmol) was added then allyl chloroformate (100 mmol) dropwise. The 
suspension was allowed to warm up to room temperature overnight. The reaction 
solution was washed with water and brine. The dried solution was concentrated to 
give a residue, which was further pxirified by Flash chromatography. Product: 7.5 g, 

20 yield: 33%. 
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^HNMR (400MHz, CDCls): 6.53 (IH, m), 5.92 (IH, m), 5.230 (IH, dd, J= 17.4, 
1.5Hz), 5.18 (IH, dd, J=10.5, 1.5Hz), 5.90 (lH,m), 5.03 (IH, m), 4.58 (2H, m), 3.73 
(2H, m), 2.63 (2H, m). MS (ESI) (M+H)* = 153.18. 

5 AIM 3.4-dihvdropvridme-l(2H)-carboxvlate 



Above compound was prepared by following literature method. (See Osamu Okitsu, 
RLtsu Suzuki, and Shuj Kobayashi, J. Org. Chem. 2001, 66, 809-823) MS (ESI) 
(M+H)''= 168.2. 

10 EXAMPLE 1 

Allvl-9-r('diethvlamino')carbonvn-5-(4-ethoxvphenvl')-3.4.4a.5.6.10b- 
hexahydrobenzo [h] - 1 ,6-naphthvridine- 1 (2ID-carboxvlate 



The titled compound was obtained by following the general procedure 1 (7.0 g, yield: 
15 81%). MS (ESI) (M+Hf = 465.563. 
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1 -\( Allvloxv')carbonvn-5-r 4-ethoxvphenvlVU2,3.4,4a,5,6, 1 Ob-octahvdrobenzor^l- 
l,6-naphthvridine-9-carboxvlic acid 



HO 




The titled product (6.5g; yield, 99%) was obtained by following the general procedure 
5 2. NMR (400MHz, CDCI3): 8.28 (0.45H, d, J=l .4Hz), 8.23 (0.55H, d, J=l .4Hz), 
7.82 (0.55H, dd, J=8.6, 1.4Hz), 7.79 (0.45H, d, J=8.6Hz), 7.32(1H, d, J =8.6Hz), 
7.12(lH,d, J=8.6Hz), 6.83 (lH,d, J=8.6Hz), 6.57 (lH,d, J=8.6Hz), 6.01 (IH, m), 5.35 
(lH,m), 5.23 (0.55H, m), 4.89 (IH, m), 4.76 (IH, m), 4.65 (IH, m), 4.42(lH,d, 
J=2.38Hz), 4.05(0.9H, q, J=-7.0Hz, 3.99 (1.1 H, q, J=7.0Hz), 3.55 (0.45 H, m), 3.40 
10 (1.55H, m), 2.55 (IH, m), 2.13 (0.55H, m), 2.01 (l.OH, m), 1.62 (0.45H, m), 1.43 

(1.25H, t, J=7.0Hz), 1.39 (1.65H, t, J=7.0Hz). ^^C (133MHz, CDCI3): 199.87, 171.77, 
158.33, 147.05, 135.86, 133.01, 127.58, 126.72, 114.77, 114.60, 66.36, 63.49, 55.48, 
54.90, 44.57, 23.07, 14.77. MS (ESI) (M+H)^ = 437.500 

15 l-r(Allvloxv)carbonvn-5-(4-methoxvphenvl)-1.2.3.4.4a.5.6.10b-octahvdrobenzofj^1- 
l,6-naphthvridine-9-carboxvlic acid 



HO 
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The title compound (3.15 g; yield: 95.0%) was prepared by following the general 
procedure 3. 

^HNMR (400MHz, CDCI3): 8.28 (0.4H, m), 8.18 (m, 0.6H), 7.77 (0.4H, dd, J=8.2, 
0.4Hz), 7.74 (0.6H, dd, J=8.2, 0.6Hz), 7.35 (IH, d, J=8.2Hz), 7.14 (lH,d, J=8.5Hz), 
5 6.83 (IH, d, J=8.6Hz), 6.57 (IH, dd, J=8.6, 2.3Hz), 6.00 (lH,m), 5.37 (lH,m), 5.27 
(0.4H, m), 5.23 (0.6H, d, J=10.5Hz), 4.87 (IH, m), 4.68 (lH,d, J=4.5Hz), 4.59 (0.4H, 
dd, J=12.1, 4.3Hz), 4.44 (.4, d, J=1.9Hz), 3.83 (1.8H, s), 3.77 (1.2H, s), 2.51 (IH, m), 
2.08 (1.4H, m), 1.62 (0.6H, m). MS (ESI) (M+Hf = 423.5. 

l-rrAllvloxv')carbonvl1-5-phenvl-1.2.3.4.4a.5.6.10b-octahvdrobenzorM-1.6- 
10 naphthyridine-9-carboxylic acid 



HO 




The titled compovind (1.46g; yield, 75%) was prepared by following the general 
procedure 3. 

^H NMR (400MHz, CDCI3, ppm): 8.23(0.5H, m), 8.15 (0.5H, m), 7.78 (0.50H, dd, 
15 J=8.2, 1.6Hz), 7.76 (0.50H, dd, J=8.2, 1.6Hz), 7.43 (m, 2H), 7.28 (4H, m), 6.60(1H, d, 
J=8.6Hz), 5.95 (IH, m), 5.40 (lH,m), 5.33 (1.5H, m), 5.22 (0.5H, dd, J=10.3, 1.2Hz), 
4.85 (0.5H, m), 4.81 (lH,m), 4.66 (lH,m), 4.57 (IH, m), 4.49 (0.5H, d, J=2.0Hz), 
2.58 (lH,m), 2.17 (0.5H, m), 2.06 (IH, m), 1.56 (0.5H, m). 

^^C NMR (133 MHz, CDCl3,ppm): 199.55, 155.50, 144.08, 132.63, 321.44, 130.57, 
20 130.14, 128.64, 128.55, 127.26, 126.28, 125.38, 117.12, 113.97, 112.69, 66.26, 65.92, 
56.36, 55.64, 54.90, 52.49, 49.14, 48.94, 48.72, 44.87, 44.71, 44.60, 43.66, 22.89. 
MS (ESI) (M+Hf = 393.4. 
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l-rrAllvloxv^carbonvlV5-ethvM-phenvl-233a,4,5,9b-hexahvdro-lg^^ 
clquinoline-8-carboxvlic acid 



The titled compound (9.0g; yield, 84%) was obtained by following the general 
5 procedure 4. MS (ESI) (M+H)"" = 407.474. 

EXAMPLE 2 

The titled compounds of Example 2 are made using the titled compounds made in 
Example 1 as the starting materials. 

tert'Butvl 8-r(4-methvlpiperazin"l -vDcarbonvll-4-phenvl-2,3.3a,4,5,9b"hexahvdro- 
10 liy-pvrrolo [3 .2-clquinoline- 1 -carboxvlate 



The titled compound (235. Img, 97% yield) was obtained by following the general 
procedure 5. (ESI) (M+H)"" = 477.6. 
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tert'Butvl 8-(morpholm-4-vlcarbonvlV4-phenvl-23,3a.4.5,9b-hexahvdro- 



pvrrolor3.2-c1quinoline-l-carboxvlate 




The titled compotmd (235. Img, 97% yield) was obtained by following the general 
5 procedure 5. (ESI) (M+H)"*" = 464,6. 

/er^"Butvl 4"phenvl-8-fpYrrolidin-l -vlcarbonvlV2,3.3a,4,5,9b-hexahvdro-ljfir" 

pvrroloCS .2-c]quinoline" 1 -carboxylate 




The titled compound (225.6mg, 99% yield) was obtained by following the general 
10 procedure 5. (ESI) (M+Uf = 448,6. 

^er^Butvl 8-(frcvclopropvlmethynamino]carbonvU"4-phenvl-23.3a.4.5.9b- 
hexahvdro- lii/-pvrrolo [3 ,2-clquinoline- 1 -carboxvlate 
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4. 




The titled compound (232. Img, 100% yield) was obtained by following the general 
procedure 5. (ESI) (M+H)"" = 448.6. 

fer^Butvl4"phenvl-8-^^(tetrahvdrofuran-2^vlmethvl)a^lino1ca^bonvU-2 
5 hexahvdro-ljy-pvrrolor3.2-c1quinoline-l-carboxvlate 




The titled compound (222.2mg, 91.5% yield) was obtained by following the general 
procedure 5. (ESI) (M+H)"" = 478.6. 
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tert'Butvl 8- 1 rf 2-methoxvethvl)amino]carbonvU -4-phenvl-2,3 ,3 a,4.5 ,9b-hexahvdro- 
liy"Pvrrolor3.2-c"|quinoline-l-carboxvlate 




The titled compound (238. Img, 100% yield) was obtained by following the general 
5 procedures. (ESI) (M+H)'' = 452-5, 

tert'Butvl 8-fir2-( diethyla minn^ethv1]aimnolcarbonvlV4-phenvl-233a.4,5,9b- 
hexahvdro- 1 jy-pvrrolo [3 ,2-c1quinoline- 1 -carboxylate 




The titled compound (250. Img, 100% yield) was obtained by following the general 
10 procedures. (ESI) (M+H)^ = 493.6. 
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tert-Butvl S-FC diethvlamino)carbonvl1--4-phenvl-233a,4,5,9b-hexahvdro-li^^ 
pvrrolo [3 ,2"C"| quinoline- 1 -carboxvlate 




The titled compound (181.6mg, 80% yield) was obtained by following the general 
5 procedures. (ESI) (M+H)"^ = 450.6. 

fer^-Butvl4-f4-ethoxvphenvlV8-rf4"naethvlpiperazin"l"Vncarbonvl1-233a,4,5,9b- 
hexahvdro- lif-pvrrolo [3 quinoline- 1 -carboxvlate 




The titled compound (320mg, 100% yield) was obtained by following the general 
10 procedures. (ESI) (M+H)"'= 521.7. 
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^g/^-BuM4-(4-e1faoxvDhenvlV8-fmorDholin-4-vlcarbonvn^ 
l/f-pvrrolo \3 ,2-c1qiiinoline- 1 -carboxvlate 




The titled compound (308mg, 100% yield) was obtained by following the general 
5 procedures. (ESI) (M+H)"" - 508.6, 

/er/-Butvl 4-(4-ethoxvphenvlV8-(pvrrolidin- 1 -vlcarbonvlV2,3 3a,4,5 .9b-hexahvdrO" 
lif-pyrrolof 3 .2-c1quinoline" 1 -carboxvlate 




The titled compound (225. 6mg, 99% yield) was obtained by following the general 
10 procedures. (ESI) (M+H)"" = 492.6. 

/gr/-Butvl 8-irfcvclopropvlmethvl)amino1carbonvU-4-(4-ethoxvphenvlV 
23..3a.4,5.9b"hexahvdro-liy-pvrrolo|"3,2-c]quinoline"l-carboxYlate 
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4. 




The titled compound (302. Img, 100% yield) was obtained by following the general 
procedures. (ESI) (M+H)^ = 492.6. 

^gr^-Butvl 4-( 4-ethoxvphenvlV8- ( f ( 2-furvlmethvl)f methvl)aniino1carbonvll - 
5 2,3 ,3 a,4,5,9b-hexahYdrO" li:r-pyrrolor3 ,2-c1quinoline- 1 -carboxvlate 




The titled compound (325mg, 100% yield), was obtained by following the general 
procedures. (ESI) (M+H)"" = S32.6. 
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ter^-BuM4-(4-ethoxvphenvlV8-(rr2"methoxvethvDamm 
hexahvdro- lif-pyrrolofS ,2-c1quinolme- 1 -carboxvlate 




The titled compound (253. 7mg, 84% yield) was obtained by following the general 
5 procedure 5. (ESI) (M+H)"^ = 496.6, 

tej-t-Butvl 8-( ([2"rdiethYlamino)ethvl]amino>carbQnvn-4-(4"ethoxvphenvlV 
23 3 a,4,5 .9b-hexahvdrO" li/-pvrrolor3 .2-c1quinoline- 1 -carboxvlate 




The titled compound (330mg, 100% yield) was obtained by following the general 
10 procedures. (ESI) (M+H)"" = 537.7. 



wo 2005/075476 PCT/SE2005/000125 

46 

tert-Butyl 8"r(diethvlamino)carbonvlM"(4"ethoxvphenvlV2J3a,4.5,9b-^^ 
liy-pvrrolo [3 quinolme- 1 -carboxvlate 




The titled compound (300mg, 100% yield) was obtained by following the general 
5 procedures. (ESI) (M+H)"" = 494.6. 

EXAMPLE 3 

The titled compounds of Example 3 are made using the titled compounds made in 
Example 2 as the starting materials using one or more of the procedures described 
below. 

10 8-rf4-Methvlpiperazin-l-vncarbonvl1-4-phenvl-233a.4,5,9b-hexahvdr^ 
pvrrolo[3.2-c1quinoline 




The titled compound (344.9mg, 81% yield) was obtained by following the general 
procedure 7. (ESI) (M+H)'" == 377.5. 

15 
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8-(Morpholin-4-vlcarbonvlM-phenvl"233a,4,5,9b"hexahv(ko-l^^ 
clqxdnoliiie 




The titled compound (287. 7mg, 90% yield) was obtained by following the general 
5 procedure 7. (ESI) (M+H)"" - 364.4. 



4-Phenvl-8-fpwolidin-l"VlcarbonvlV233a,4,5,9b-hexahvdro-l/f-pvrrolor3,2 
clquinoline ' 




10 The titled compound (3 12mg, 100% yield) was obtained by following the general 
procedure 7. 
(ESI) (M-l-H)'' = 348.4. 

A^-rCYclopropvlmethvl)-4-phenvl-2J3a,4.5,9b-hexahvdro-liy-pvrrolor3.2- 
15 c]quinoline-8-carboxamide 
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The titled compound (319.3mg, 88% yield) was obtained by following the general 

procedure 7. 

(ESI)(M+H)"*"-348A 

5 4-Phenvl-A^-rtetrahvdrofuran-2-vlmethvlV233a,4,5,9b-hexahvdrO"li^^ 
c1quinoline-8-carboxamide 




The titled compound (320mg, 100% yield) was obtained by following the general 
procedure 7. 
10 (ESI) (M-l-H)'' = 378.5. 

jV^(2-Methoxvethvl V4-phenvl-23 3 a,4,5 .9b-hexahvdro- 1 /f-pvrrolo [3 ,2-c1quinoline-8- 
carboxamide 




15 The titled compound (359.3mg, 100% yield) was obtained by following the general 
procedure 7. 
(ESI) (M+H)"* = 352.4. 
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i\r-[2>>rDiethvIamino^ethvl1-4-phenvl-233a.4,5,9b-h^ 
clquinoline-S-carboxamide 




The titled compound (420,7mg, 100% yield) was obtained by following the general 
5 procednre 7. 

(ESI) (M+H)""- 393.5. 

jVJV^"Diethvl-4-phenvl-2J3a.4,5,9b-hexahvdro-liy-D^ 
carboxamide 




The titled compoxmd (295. Img, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)""- 350.5. 
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4-f4"EthoxvphenvlV8-rr4-me1favlpiT3erazin-l-vDcarbonvl1"^ 

lij-pyrrolo [3 .2-c^ quinoline 




The titled compound (420.9mg, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)^ = 421.5. 

4-f4-EthoxvphenvlV8-fmorpholin-4-vlcarbonvn-233a,4.5 .9b-hexahvdro-lj^^ 
pvrrolof3.2-c1quinoline 




The titled compound (290.6mg, 90% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)"' = 408.5. 
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4-r4-Ethox^henvlV8-fT>vrroUdin-l-vlcaTbonvlV 2.3.3a.4.5.9b-hexa3ivdro-ljj- 
pvrrolor3.2-c1quinoline 



The titled compound (394.3 mg, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)'' = 392.5. 

Ar-rCvclopronvhnethvlV4-<'4-ethoxvphenvlV2.3.3a.4. 5.9b-hexahvdro-li?-Pvrrolor3,2- 
/?1 f piiTio1ine-8-carboxamide 



The titled compound (325.3 mg, 88% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)'' = 392.5. 
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4-r4-EthoxvphenvlVjV"-f2-furvlme1hvlVj^^ 
Pvrrolo|"3,2-c1qmnoline-8-carboxainide 




The titled compound (325mg, 100% yield) was obtained by following the general 
5 procedure 7. 

(ESI) (M+H)"-- 432.5. 

iV^r2-Methoxvethvn--4-phenvl-233a,4,5.9b-hexahvdro-lff-pv^^ 



carboxamide 



10 




The titled compound (330.3 mg, 90% yield) was obtained by foUowrag the general 

procedure 7. 

(ESI) (M-fH)*"- 352.4. 
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iV--r2-rDiethvlanimn)fitTiY l1-4-r4-e1hoxvphenvlV23.3a.4.5.9b-hexahvdro-ljy- 
PViTolor3.2-c1auinoline-8-carboxamide 



The titled compound (340.6 mg, 80% yield) was obtained by following the general 

procedure 7, 

(ESI) (M+H)-' = 437.6. 

(4-(4-EthoxvphenvD-jV: Ar-diethvl-2.3,3a.4.5.9b-hexahvdro-l^-pvrrolor3.2- 
c1quiQoline-8-carboxamide 



The titled compound (155.7mg, 60% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)+ = 394.5. 

EXAMPLE 4 

The titled compounds of Example 3 are reacted with the R^COCl listed below in a 
parallel format in a 2 mL deep 96-well microtiter plate to form the compounds of the 
present invention using General Procedure 12 below. 
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General pr ocedure 12 (amide formation) 




R2=:H orEt 

R5COCI = 

CI CI CI 6, 

CI ^ — ' 

To the amine (-20 ^mol/well, 1 equiv.) and DIPEA (5 equiv.) in (CH2C1)2 (300 
fiywell) was added acyl chloride (2 equiv.). The 96-well microtiter plate was then 
shaken for 20 hours at 40''C. Then, the reaction solution was diluted with CH2CI2 (1 
mL). The excess amount of reagents were quenched with 5% aqueous NaOH 
(400nywell). The plate was shaken for another 30 minutes. Afterwards, the solutions 
were passed through hydromatrix (2 mL/well) and the collected filtrates were 
evaporated in In vacuo to give the products. 

EXAMPLE 5 

The titled compounds of Example 3 are reacted with the R^S02C1 listed below in a 
96-well plate format to form the compounds of the present invention usmg General 
Procedure 13 below. 
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General Pro cedure 13 (sulphonyl amide formation^ 




CI 

To the amine (-20 jamol/well, 1 equiv.) and DIPEA (5 equiv.) in (CH2C1)2 (300 
Hl/well) was added sulfonyl chloride (3 equiv.). The 96-well plate was shaken for 20 
hours at 40°C. Then, the reaction solution was diluted with CH2CI2 (1 mL). The 
excess amount of reagents were quenched with 5% aqueous NaOH (500}xl/well). The 
plate was shaken for another 30 minutes. Afterwards, the solutions were passed 
through hydromatrix (2 mL/well) and the filtrates were evaporated in In vacuo to give 
the products. 

EXAMPLE 6 

The titled compounds of Example 3 are reacted with the R^NCX listed below in plate 
format to form the compounds of the present invention using General Procedure 14 
below. 
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General Procedure 14 Turea or thiourea formation^ 




5 

To the amine (1 equiv.) and DIPEA (3 equiv.) in (CH2C1)2 was added isocyanate or 
thioisocyanate (3 equiv.). The plate was shaken for eight hours at 40^C. The 
scavenger resin (5 equiv.), aminomethyl polystyrene resin, was added to each well. 
The plate was shaken for another 30 minutes. Then, the solutions were filtered and the 
10 resin was washed with DCM. The combined solvents in plate were evaporated in In 
vacuo to give the products. 

EXAMPLE 7 

The titled compounds of Example 3 are reacted with the R^CHO listed below in plate 
format to form the compounds of the present invention using General Procedure 15 
15 below. 
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General procedure 15 (Reductive animation') 




R^o =H or GEt 
R2 =H or Et 



R8CHO= 




5 To the amine (-20 |Limol/well, 1 equiv.), NaBH(OAc)3 (1-5 equiv.) and HO Ac (5 

equiv.) in (CH2C1)2 (300 |j.l/well) added the aldehyde (1.5 equiv.)- The plate was then 
shaken for 5 hours at 40^C. Then, the reaction solutions were diluted with CH2CI2 (1 
mL). The solutions were quenched with 5% aqueous NaOH (500jil/well). The plate 
was shaken for another 30 minutes. Afterwards, the solutions were passed through 
10 hydromatrix (2 mL/well) and the filtrates were evaporated in In vacuo to give the 
products. 

In EXAMPLES 4-7, 960 compounds (12 plates) were prepared. As a standard 
procedure, 10 out of every 80 compounds were checked for purity. The purity 
analysis was performed by analytical LCMS (UV detection). The purity check 
15 showed that 75% of selected compounds have purity over 50%. The estimated 
material in each well was 10- 17 mg. 
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liy-Pvrrolor3.2-clquinoline-l-carboxvlic acid 8-frm-ethvl-2-pYrrolidinvnmethvl1 
amino]carbonvl1-2,33a,4.5,9b-hexahvdro--4"phenvl-, 2-propenvl ester 



5 The titled compound (90.6mg, 99% yield) was obtained by following the general 
procedure 5. 
(ESI) (M+H)'' = 489.6, 



liy-Pvrrolor3.2-c1quinoline-l-carboxvlic acid. 8-[[[2-f l-ethvl-2-pvrrolidinynethyl] 
10 amino1carbonvl"|-2,33a.4.5.9b-hexahvdro-4-f4"methoxvphenvlV. 2-propenvl ester 





15 



The titled compound (76.4mg, 78.5% yield) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 519.6. 
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ljy-Pvrrolo[3.2-c1qxiinoline-l-carboxvlic acid 8-fr[ri-ethvl"2-Dvirolidinvnmethvl1 
ainmol carboiivl1'-2.3,3a.4,5,9b-hexahvdro-4-('2-pvridinvlV, 2-propenvl ester 



The titled compound (83.3mg, 83%) was obtained by following the general procedure 
5 5. . i . 

(ESI) (M+H)"" = 490.6. 

lff-Pvrrolo|'3,2-c1quinoline"l-carboxvlic acid. 2,3,3a,4,5.9b-hexahvdro-8-r(4-methvl- 
l"piperazinvncarbonvl1-4"phenvl". 2-propenvl ester 



o 




o 



10 




The titled compound (86.4 mg, 100%) was prepared by following the general 

procedure 5 

(ESI) (M+H)"" = 461.568. 
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lg-Pwol or3,2-c1auinoline-l-carboxvlic acid 2,33a.4,5>9b"hexahvdro-4-(4- 
methoxvp henvlV8-r('4-me1hvI-l-piT3erazinvncarbonvl1-, 2-Dropen.yl ester 




The titled compound (75.2 mg, 82%) was prepared by following the general 

procedure 5 

(ESI) (M+H)* = 490.6. 

l/r-Pvrrolor3^-c1quino line-l-carboxvlicacid.2.3.3a.4.5.9b-hexahvdro-8-rf4-methvl- 
l-piperazi nvl')carbonvn-4-f2-DvridinvlV. 2-proDenvl ester 



O 




The titled compound (81.2 mg, 94%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)+ = 462.6. 
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l./y-PvTrolor3,2-c1quinolme-l-carboxvlic acid, 8-rrr2> 

rdiethvlammo^ethvnam mo1carbonvl1-23Ja,4.5.9b-hexah^ 2~prQDenvl 
ester 




The titled compound (89.9 mg, 100%) was obtained by following the general 
procedure 5, 

(ESI) (M+Hf- 477.611. 

l^-Pvrrolor3,2-c1auin oline-l-carboxvlic acid. 8-rrr2-fdiethvlamino^ethvll amiTin1 
carbonvll-233a,4,5.9b-hexahvdro-4-r4-methoxvphenvlV. 2-propenvl ester 



o 




The titled compound (84.3 mg, 89%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"'= 507.6. 
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liy-Pvrrolor3,2-c1quinoline-l-carboxvli c acid.8-rrr2-rdiethvlammo^ethvnaminn-l 
carbonvl1-2.3.3a.4.5.9h -hexahvdro-4-f2-pvridiTivn-. 2-prQpenvl ester 



o 




The titled compound (73.9 mg, 82%) was obtained by following the general 
procedure 5, 

(ESI) (M+H)-*- = 478.6. 

l.g-Pvrrolor3.2-c1auin oline-l-carboxvlic acid. 2.3.3a.4.5.9b-hexahvdro-4-(4 
methoxvDhenvlV8-rrr2- pvridinvhnethvnaminn]carbonvn-.2-proDenv1 ester 



P 




The titled compound (79.2 mg, 84%) was obtained by follownig the general 

procedure 5. 

(ESI) (M+H)* = 499.6. 
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liy-PVTrolor3,2-c1qumoline-l-carboxv1ic acid.2.3.3a.4.5.9b-hexahvdro-4-phenv1-R- 
rrr2-pvridinvlmethvna mino1carboTivl1-. 2-propenvl ester 



O 




The titled compound (74.5 mg, 85%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)* = 469.547. 

liy-Pvrrolor3.2-c1auin oline-l-carboxvlicacid. 2.3.3a.4.5.9b-hexahvdro-4-(7- 
PVridinvlV8-rrr2-nvridt nvlmethvnaniinolcarbonvll-. 2-prop envl estftr 




The titled compound (75.6 mg, 86%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)-' = 470.5. 
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liy-PYrrolor3,2-c1quinoline-l-carbQxv1ic a c id, 8-rr4-formvl-l-pmera^iTivDcarbonvn- 
23,3a,4,5, 9b-hexahvdro-4-phenvl-. 2-prQp e nvl ester 



o 




The titled compound (81 mg, 100%) was obtained by following the general procedure 
5 

(ESI) (M+H/ = 475.6. 

liy-Pvrrolor3,2-c1quinoline-l-carboxv U c acid. 8-rr4-formvl-1 -p ip erazinvncarbntiyll- 
2,3,3a.4.5.9b-hexahvdr o-4-(2-p vrirliTi vn-. 2-p r openvl ester 



O 




The titled compound (78.8 mg, 97%) was obtained by following the general 
procedure 5 

(ESI) (M+H)* = 476.5. 
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liy-Pvn:olor3,2-c1qumoline-l-carboxv U cacid2.3.3a.4.5.9b-hexahvdro-4-p heTiYl-«- 
rr4-rphenvlmethvlVl- piperazmvncarbonvn-. 2-pror>env1 ester 



O 




The titled compound (90.2 mg, 99%) was obtained by following the general 

procedure 5. 

(ESI) (M+Hf = 537.7. 

liy-PvrrolorS^-clquino line-l-carboxvlic acid. 2.3.3a.4.S.9b-hexahvdro-R-r r4 
(phenvl methvl)-l-pipera2invncarbopvn-4-r2-pvridiTivlV.2-nrnp etivl#>Qtf>r 



O 




The titled compound (89.4 mg, 98%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)'"= 538.7. 
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lj?-Pvrrolor3.2-c1quinoline-l-carboxvlic acid. 8-rrr2-rbisri-methvlethvDainino1 
ethvl1amino1carbonvl1-23.3a,4,5,9b-hexahYdro>-4--Dhenvl-. 2-propenvl ester 




The titled compound (80.5 mg, 94%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 505.7. 

lH-Pvirolor3.2-c1auinoline-l-caiboxvlic acid. 8-rrr2-rbisf l-methvlethvnamino1 
ethYl-]amin o1carbonvn-2.3.3a.4.5.9b-hexahvdro-4-r2-pvridinvn-. 2-pro penvl ester 



O 




The titled compound (79.4 mg, 92%) was obtained by foUowiag the general 

procedure 5. 

(ESI) (M+H)* = 506.7. 
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lH-Pvrrolor3.>2-c1qumoline-l-carboxvlic acid. 8-rrr2-(dimethvlamiiio^ethvl1ammo1 
carbonvlV2,33a.4.5.9b-hexahvdro-4-t)henvl". 2-propenvl ester 



The titled compound (74.6mg, 98%) was obtained by following the general procedure 
5. • - 
(ESI) (M+H)'' = 449.6, 

l/f-Pvrrolor3,2-c1quinoline"l"Carboxvlic acid, 8-r[r2"fdimethvIamino')ethvl1amino1 
carbonvl]-2,33a,4,5,9b-hexahvdro-4-f2"pyridinvlV, 2-propenvl ester 



The titled compound (70.5mg, 92%) was obtained by following the general procedure 
5. 

(ESI) (M+H)"' = 450.5. 




O 
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liy-Pvrrolor3.2-c1quinolme-l-carboxvlic acid 8-rrr2"rdiethvlamino')ethvl1methvl 

aminQlcarbonyl1'-2,3.3a.4.5,9b-hexahvdrQ-4-phenyl-, 2-prQpeiivl ester 



O 




The titled compound (79.5 mg, 86%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'^ = 491.6. 

liy-Pvrrolo|'3.2"Clquinoline-l-carboxvlic acid. 8-rrr2-rdie1iivlaniino^ethvl1 
niethvlamino1carbonvl]--2.3.3a>4,5.9b-hexahvdro-4-(2-pvridinvlV, 2-propenvl ester 




The titled compound (75.3 mg, 92%) was obtained by following the general 

procedure 5 

(ESI) (M+H)"" = 492.6. 
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ljH'-Pvrrolor3,2-c1quinoline'-l-carboxvlic acid, 2.3,3a.4,5.9b-'hexahvdro-4"Phenvl-8- 
rrr2-f4-1hiomorpholinvDethvl1amino1carbonvl1-, 2-propenvl ester 




The titled compound (76.4 mg, 89%) was obtained by following the general 
5 procedure 5 

(ESI) (M+H)^ = 507.7. 

l/f-Pvrrolor3.2'-c']quinoline-l-carboxvlic acid, 233a,4,5,9b"hexahvdro-4-r2- 

pYridinvlV8-[[[2"(4"thiomorpholinYl)ethvl]amino1carbonYl]~, 2-propenvl ester 




The titled compound (67.4 mg, 88%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"*"- 508.6. 

EXAMPLE 9 

15 The titled compounds of Example 9 are made using the titled compounds made in 
Example 8 as the starting materials. 
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iV-r2-aDiethvlamino^ethvl1-4-phenvl-233a.4.^ 
c1qumoline-8"Carboxamide 



The titled compound (65.4mg, 97.8% yield) was obtained by following the general 
5 procedure 6. 

(ESIXM+H)'*- 393.5. 

Piperazine. l-[(233a,4,5,9b-hexahvdro-4-phenvl-liy-'pvrrolo[3,2-c1qiiinolin-8- 
vDcarbonvn-4-methvl" 



The titled compound (61.7 mg, 96%) was prepared by following the general 

procedure 6. 

(ESI) (M+H)'*" = 377.5. 

15 Piperazine. l-['[2,3.3a,4.5,9b-hexahvdrO"4-(4-methoxvphenvlVli/-pvrrolo[3,2- 
c1quinolin-8~vl1carbonvl]"4"methvl" 




10 
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The titled compound (65.7 mg, yield, 86%) was prepared by following the general 
procedure 6. . 
(ESI) (M+H)'' = 407.5. 

Piperazine. 14r2J3a,4,5,9b-hexahvdro--4-f2-pvridinvlVliy-pvrrolor3,2-clQuinoli^^ 
vl1carbonvn-4-methvl- 



The titled compound (67.5 mg, yield, 94%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 378.5. 

1 jy-Pvrrolor3..2-c"|quinoline-8-carboxamide, N-l( 1 -ethvl-2-pvrrolidinvnmethvl1- 
233a.4>5,9b-hexahvdro-4"phenvl- 



The titled compound (67.1 mg, yield, 88%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"' = 405.5. 
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liy-Pvrrolor3.2-c1quinoline-8-carboxamide, J\^-r2-(diethvlam 
hexahYdrO"4"(4-methoxvphenvl)" 




The titled compound (61.5 mg, yield, 78%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+Hf^ 423,6. 

17y-Pvrrolor3.2-c1auinoline-8-carboxamide, jV-ra-ethvl-2-pvrrolidinvnmethvl1- 
2,3,3a,4,5.9b-hexahvdro-4-(2-pvridinvlV 




The titled compound (76.4 mg, yield, 100%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'^ = 406,5. 



15 
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lff-Pvrrolor3,2-c]qumolme-8-carboxamide.iNr-rfl-eth 

2,3 ,3 a,4,5 .9b-hexahYdro-4-('4-methQXVDhenvlV 



The titled compound (74.0 mg, yield, 91%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)''- 435.6. 

177-Pvrrolor3,2-c1quinoline"8"Carboxamide, 2,3n3a,4,5,9b"hexahvdrO"4-(4- 
methoxvphenvlViV-(2"pvridinYlmethvl)- 



The titled compound (66.0 mg, yield, 85%) was obtained by following the general 
procedure 6. 





O 



10 



(ESI) (M+H)'' = 415.5. 



15 ljy-PvrrQlor3,2-c1quinoline-8-carboxamide, 2,3.3a.4,5,9b-hexahvdro-4-phenvl-A/^(2- 



pvridinvlmethvlV 
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The titled compound (68.3 mg; yield, 95%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"' = 385,5. 

liy-Pvrrolo r3 ,2"Clquinoline-8"Carboxamide. 2,33 a,4.5 ,9b-hexahvdro-4-f 2-pvridinvlV 
iV^(2"pvridinvlmetfavlV 



The titled compound (63.2; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"' = 386.5. 

liy-Pvrrolor3.2-c1quinoline"8-carboxamide, JV-r2-(^^ 
hexahvdro-4"(2-pvridinvlV 



The titled compound (72.4; yield, 98%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^ = 394.5. 
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1-Piperazinecarboxaldehvde. 4-ff2,33a,4,5,9b-hexahvdro-4-phenvl-lJJ-pvrrolor3.2- 
c]quinolin-8-vl')carbonvlV 



The titled compound (65.4 mg; yield, 89%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)"*" = 391.5. 

1 -Piperazinecarboxaldehvde. 4-r [23 .3 ,9b-hexahvdro-4-(2-pYridinvl)- IH- 
pvrrolo [3 .2-cl quinolin- 8- vll carbonyll ■ 



10 

The titled compound (72.1mg; yield, 98%) was obtained by following the general 
procedure 6. 





(ESI) (M+H)"** = 392.5. 



15 Piperazine. l-rf2.33a.4,5,9b-hexahvdro-4-phenvl-l.Zy-pyrrolor3,2-c1quinolin-8- 
vl')carbonvl]~4-(phenvlmethvlV 
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The titled compound (69.7 mg; yield, 82%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 453.6. 

5 Piperazine. l-[[233a,4.5,9b-hexahvdro-4-f2«pvridinvlVliy-pvrrolor3.2-^^ 
vncarbonvl]-4-r phenvlmethvlV 



The titled compound (84.7mg; yield, 100%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)"* = 453.6. 

liy-Pvn:olo[3,2-c1quinoline-8-cart>oxanude, jV'-r2-r^ 
2,33a..4.5,9b-hexahvdro--4>phenvl- 



15 The titled compound (84.7mg; yield, 100%) was obtained by following the general 
procedure 6. 





(ESI) (M4-H)'^ = 421.6. 
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17y-Pvrrolor3.2-clQuinoline-8-carboxamide.JV-r2-rbisa-me 

233a.4,5,9b-hexahvdro-4-r2--PYridinylV 



The titled compound (74.2 mg; yield, 94%) was obtained by following the general 

procedure 6, 

(ESI) (M+Hf- 422.6. 

ljy-Pwolor3.2-c1qumoline-8-carboxamide,iV-r2-MirQethvlamino 
23 3 a.4.5.9b-hexahvdrQ-4-(2-r)vridinvlV 

O NH-\ 



The titled compound (65.7 mg; yield, 96%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"*" = 366.5, 

l//-Pvrrolo[3 .2-dquinQline-8-carbQxamide. iV~r2-(dimethvlamino^ethvl1- 
2.3.3a,4,5,9b-hexahvdro-4-phenvl- 

O NH-\ 
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The titled compound (74.2mg; yield, 100%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)''= 365.5. 

5 liy-Pvrrolor3,2-c1quinoline-8-carboxamide. Ar-r2-rdiethvl^^ 
hexahvdro-A^-methvl-4-phenvl- 




The titled compound (75,5 mg; yiel4 99%) was obtained by following the general 
procedmre 6. 
10 (ESI) (M+H)'' = 407.6. 

liy-Pvn:olor3,2-clQuinoline-8-carboxamide.JV"--r2-rdiefe^^ 
hexahvdro-JV-methvl-4>f2-pvridinvlV 




15 The titled compound (65.7 mg; yield, 86%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)""- 408.6. 
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liJ'--Pvrrolor3.2-c1quinoline--8-carboxamide, 23.3a.4.5.9b-hexahYdrO"4-pheiivl"iV-r2- 
( 4-thiomorDhQliavDethvl1" 

O NH-\ 




The titled compound (70.4 mg; yield, 89%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)'*'^ 423.6. 

lJ/-Pvrrolor3,2-clQuinoline-8-carboxamide. 233a,4,5,9b-'hexahvdro-4~(2-pvridinvl> 
iy-[2-(^4-thiomorpholinvDethvl1-- 




The titled compound (84.1mg; yield, 100%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'" = 424.6. 

EXAMPLE 10 

15 The titled compounds of Example 9 are reacted with the R^CHO listed below in a 96- 
well plate format to form the compounds of the present invention using General 
Procedure 16 below. 

General procedure 16 (Reductive amination^ 
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Following the general procedure 15 described before, 400 compounds (5 plates) were 
prepared. 10 out of 80 compounds were checked for purity. The purity analysis was 
5 performed by analytical LCMS (UV detection). The purity check showed that 85% of 
selected compoxmds have purity over 50%. The estimated material in each well is 10- 
15 mg. 

EXAMPLE 11 

10 Allvl ■5-r4-ethoxvphenvlV9-f Dvrrolidin- 1 -vlcarbonvlV3 ■4.4a.5 ,6. 1 Ob- 
hexahvdrobenzo [/z] - 1 .6-naphthvridine- 1 ( 2iy)-carboxvlate 
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The titled compound (l.Olg; yield, 79%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 490.6. 

5 Benzor/tiri.61naphthvridine-l(2ij^-carboxvlic acid, 5-(4-ethoxvDhenvlV 

3.4,4a,5,6,10b-hexahvdro-9-rrr2-methoxvethvDamino1carbonvn-, 2-propenvl ester 




The titled compound (0.86g; yield, 67%) was obtained by following the general 
procedure 5. 
10 (ESI) (M+H)"^ = 494.6. 

Benzo['MrL61naphthvridine"lf2Jin-carboxvlic acid. 9-r(cvclopentvlamino^carbonvlV 
5-f4"ethoxvr>henvlV3,4,4a.5,6 JOb-hexahvdro-, 2-propenvl ester 




15 The titled compound (1.05 g; yield, 80%) was obtained by following the general 
procedure 5. 
(ESI) (M+H)'' = 504.6. 
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Benzor/z1[1.61naphthvridine-lf2iy)-carboxvlic acid, 9-r(cvclopropvlamino)carbonvn- 
5-f4-ethoxvr)henvlV3-4,4a,5,6J0b-hexahvdro-, 2-propenvl ester 



The titled compound (0.91 g; yield, 74%) was obtained by following the general 

procedxire 5. 

(ESI) (M4-H)"' = 476.5. 

Benzor/iirL61naphthvridine-l(2iy)-carboxYlic acid, 5-(4-ethoxYphenvlV3,4.4a.5,6, 
l0b"hexahvdro-9-r[(2-thienvlmethvnamino1carbonvl1-. 2-propenvl ester 



The titled compound (l.lOg; yield, 79%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"^ = 532.7. 
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Benzor^irL61naphthvridine-l('2i/)-carboxvlic acid 5-f4-eihoxvphenvlV 
3,4.4a,5,6 JOb-hexahvdro-9-rrrf 5-methvl-2-furanvltoethvl1amino1carbonvlV. 2- 
propenvl ester 




5 The titled compoxmd (0.80g; yield, 58%) was obtained by following the general 
procedure 5. 
(ESI)(M-1-H)'"= 530.6. 

Benzor/g1[l.61naphthvridine-U2//)-carboxvlic acid. 9-r(diethvlamino)carbonvl1~5"(4- 
10 ethoxvphenvlV3,4,4a,5,6,10b-hexahvdro-, 2-propenvl ester 




The titled compound (0.83g; yield, 65%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)""- 492.6. 

15 
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Benzor/ziri.61naphthvridine-l('2Jy>-carboxvlicacidL 5-r4-ethoxvphen vn-3.4.4a.5.6. 
10b-hexahvdro-9-rrr2-( l-pvrrolidinvDethYl1aitiino1carbonvl1-. 2-propenvl ester 




The titled compound (1.03g; yield, 74%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 533.6. 

Ben2or/;1 n .einaphthvridine-l r2iy)-carboxvlic acid. 3.4.4a.5. 6.10b-hexahvdro-5- 
phenvl-9-fl-PvrrolidinvlcarbonvlV. 2-propenvl ester 




The titled compound (0.62 g, 53%) was obtained by following the general procedure 
5. 

(ESI) (M+H)* = 446.5. 
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Benzo[/;irL61naphthvridine-l('2iy>--carboxvlic acid, 3A4a,5,6J0b-hexahvdro-9-rr(2- 
methoxvethvl)amino1carbonvl"|-5-'phenvl-, 2-propenvl ester 




The titled compound (0.62 g; yield, 53%) was obtained by following the general 

procedure 5. 

(ESI) (M+Hf^ 450.5. 

BenzorMrL61naphthvridine-l(2iy>-carboxvlic acid. 9-r(cvclopentvlamino^carbonvn- 
3,4,4a,5,6.10b-hexahvdro-5-phenvl--. 2-propenvl ester 




The titled compound (1.014 g; yield, 85%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)""- 460.6. 
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Benzor^irL61naphthvridine-U2jy)-carboxvlic acid. 9-rfcvclopropvlamino^carbonvn- 
3,4.4a.5,6J0b-hexahvdro-5"t)henvl-. 2--propenvl ester 




The titled compound (0.91 g; yield, 81%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 432.5. 

Benzor/girL61naphthyridine-U2iy)-carboxvlic acid. 3A4a,5,6,10b-hexahvdro-5" 

phenYl-9-f[r2-thienYlmethyDainino]carbonvl]-, 2-proDenvl ester 




The titled compound (0.606g; yield, 48%) was obtained by following tlie general 
procedure 5. 
(ESI)(M+H)"' = 488.6. 
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Benzor^irL61naDhthvridme-iai]n-carboxvlic acid, 3,4,4a,5,6,10b-hexahvdro-9-rrr(5- 
methvl"2-furanvltoeihvl1amino1carbonvl1-5-ph 2-propenvl ester 




The titled compound (0.768g; yield, 61%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 486.6. 

BeDzorAirL61iiaphthvridine-U2/n-carboxvlic acid, 9-rrdiethvlamino'>carbonvlV 
3,4,4a,5,6J0b"hexahvdro-5-phenyl-, 2-propenvl ester 




The titled compound (0.7 17g; yield, 71%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 448.6. 
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Benzor^irL61naphthvridiiie-U2iy>-carboxvlic acid, 3,4.4a,5,6J0b-hexahvdro-5- 

phenYl-9-rrr2-(l-pYrrQlidiiivDethvl1amino1carbonvl1--. 2-propeiiYl ester 




The titled compound (0.95g; yield, 75%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"^ = 489.6. 

BenzorAirL61naphthvridine-lf2iin-carboxvlic acid, 3,4,4a,5.6.10b-hexahvdro-5- 

phenvl-9-rrr2-a-pYrrolidinYDethYl1amino1carbonvl1-, 2-propenYl ester 




The titled compound (0.95g; yield, 75%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"" = 489.6. 
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BenzoFAl [ 1 ,61naphthYridine-U 2ijl-carboxvlic acid, 6-ethvl-3,4.4a,5.6,10b- 
hexahvdro-5-phenvl-9-ri-PvrrolidmvlcarbonvlV, 2-T)ropenYl ester 




The titled compoimd (0.62 g; yield, 53%) was obtained by following the general 

procedure 5. 

(ESI) (M+Hf = 446.5. 

Benzo \}t] \ 1 ,61naphthvridine- 1 (2.Zy>-carboxvlic acid. 6-ethyl-3 .4,4a. 5 .6. 1 Ob- 
hexahvdro-9-rrf2-methoxvethvDamino1carbQnvn-5-phenvl-> 2-propenvl ester 




The titled compound (0.94 g; yield, 76%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 478.6. 
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BenzQ fM [ 1 .61naphthyridine- 1 ( 2iy)-carboxYlic acid. 9- fC cvclopentvlamino'icarbonvlV 
6"ethvl-3,4,4a.5.6 JOb-hexahydro-S-iPheiivl-. 2-propenvl ester 



The titled compound (0.975 g; yield, 77%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 488.6. 

BenzorAiri,61naphthvridine"l(2iy>-carboxvlic acid, 9"r(cvclopropvlaniino^carbonvn- 
6-'ethyl-3,4.4a,5.6J0b-hexahvdro-5-phenvl-, 2-propenvl ester 



The titled compound (0.524 g; yield, 44%) was obtained by following the general 

procedure 5. 

(ESI) (MH-H)'' = 432.5. 
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Benzor/ziri.61naphthvridine-lf2//)-carboxvlic acid. 6-ethvl-3,4,4a,5.6 JOb- 
hexahvdro-5"r)henYl"9-rr(2-thienvlmethvDammo1carbonvl1^ 2-propenvl ester 




The titled compound (0.76 Ig; yield, 57%) was obtained by following the general 

procedure 5. 

(ESI) (M4-H)'^ = 516.7. 

BenzorAirL61naphthvridine-lf2jy)-carboxvlic acid. 6-ethvl-3,4,4a,5,6,10 b-hexahvdro 
-9-[fr(5-methvl-2-furanvnmethvl1amino1carbonvl1-5--phenvl-. 2-propenvl ester 




The titled compound (0.740g; yield, 55%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 514.6. 
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benzor^irL61naphthvridine--l(2jy)"Carboxvlic acid 9-r(diethvlamino'lcarbonvll-6- 
ethvl-3.4,4a,5.6.10b-hexahvdro-5-phenvl-, 2-propenvl ester 




The titled compouBd (0.840g; yield, 68%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H)'* = 476.6. 



Benzor^irL61naDhthvridine-lf2/ft-carboxvlic acid. 6-ethvl-3 A4a,5.6.10b- 

hexahYdrQ-5-phenvl"9-[[[2-a-pvrrQUdinvDethvl1amin n'|carbQn vl1-. 2-propenvl ester 




The titled compound (1.062 g; yield, 79%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^= 517.7. 

EXAMPLE 12 

15 The titled compounds of Example 12 are made using the titled compoimds made in 
Example 1 1 as the starting materials. 
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Benzor/girL61naphthvridine--9-carboxamide, 5-r4-ethQxvphenvlVl,23.4,4a>5.6a0b- 

octahYdrQ-A^-(2-methoxvethvlV 




The titled compound (0.655 g; yield, 94%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'* = 410.5. 

Benzomri.61naphthvridine-9-carboxamide,JV^cvcloDentvl-5-r4-ethox vphen 
L2.3,4,4a,5.6.10b-octahvdro- 




The titled compound (0.625 g; yield, 88%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 420.6. 
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BenzorAiri.61naph1hvridine-9-<;arboxamide.JV-cvcloprot)vl-5-(4-ethox \^ 
1 .2.3.4.4a.5.6. lOb-octahvdro- 




The titled compound (0.609g; yield, 91%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)* = 392.5. 

BenzorAI n .61naphthvridine-9-carboxannde. 5-(4-ethoxvphenvl Vl .2.3.4.4a.5.6, 1 Ob- 
octahvdro-iV"-('2-thienvlmethvlV 




The titled compound (0.708g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"' = 448.6. 

15 BenzoF^I fl ■61naphthvridine-9-carboxamide. 5-f4-ethoxvp henvlVl .2.3.4.4a.5.6. 1 Ob- 
octahvdro-iV-r('5-methvl-2-furanvDmethvl1- 
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The titled compound (0.735; yield, 97%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 446.6. 

5 Benzor/igirL61naphthvridine-9-carboxaniide. 5-f4-ethoxvnhenvn-iVJV^diethvl- 
1 .2,3 ,4,4a,5,6, 1 Ob-octahvdro- 




The titled compound (0.603g; yield, 87%) was obtained by following the general 
procedure 6. 
10 (ESI) (M-!-H)'' = 408.5. 

Benzor/ziri.6]naphthvridine~9-carboxamide. 5"(4-ethoxvphenvlVL23.4,4a.5.6.10b- 
octahvdro-JV^r2-( 1 -pvrrolidinvDethvll- 




15 The titled compound (0.755g; yield, 99%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)'' = 449.6. 
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Pyrrolidine, l-ra,2J,4.4a,5,6J0b-octahvdro-5-phenvlbeiizorAiri.61naphthvridm^ 

vncarbonvll- 




The titled compound (0.609 g; yield, 99%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"^ = 362,5. 

Benzor/g1 [ 1 ,61naDhthvridine-9-carboxamide, 1 .23 ,4.4a,5,6, 1 Ob-octahvdro-jV-(2- 
naethoxvethvlVS-phenvl- 




The titled compound (0.578 g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'" = 366.5- 



Benzo \h] \ 1 .61naphthvridine-9-carboxamide. JV-cvclonentvl- 1 .2.3 -4.4a.5 ,6, 1 Ob- 
octahvdro-5 -phenyl- 
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The titled compoimd (0.556g; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)""- 376.5. 

5 Benzor/zl [ 1 ,61nar>hthvridine-9-carboxamide, .Ar-cvclopropvl- 1 .23AAa.5.6. 1 Ob- 
octahvdro-5-phenvl" 




The titled compound (0.503 g; yield, 85%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)"" = 348.4. 

Benzor/z1 F 1 .61naphthvridme-9-carboxamide. 1 ,23.4.4a.5 .6. 1 Ob-octahvdro-5--phenvl-> 
jV-(2-thienvlmethvlV 




15 The titled compound (0.659g; yield, 96%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)'^ = 404.5. 
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BenzoFAl ri .61naDhthvridine-9-cafboxaimde. 1 .2.3 .4.4a.5.6. 1 Ob-octahydro-JNT-rrS- 
methvl-2-furanvl')methvl1-5-phenvl- 




The titled compound (0.643g; yield, 93%) was obtained by following the general 

procednre 6. 

(ESI) (M+H)"^ = 402.5. 

BenzoFAl F 1 .61naphthvridine-9-carboxamide. JN/JNT-diethvl- 1 .2 .3 .4.4a.5 .6. 1 Ob- 
octahvdro-5-phenvl- 




The titled compound (0.600g; yield, 97%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'" = 364.5. 

Benzor;ziri.61naphthvridine-9-carboxamide. 1.2.3.4.4a.5.6.10 b-octahvdro-5-phenvl- 
JV-r2-d -pvrrolidinvDethvll- 
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The titled compound (0.544g; yield, 78%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^ = 405,5, 

5 Pyrrolidine. l-rf6-ethvl-1.2,3,4,4a.5.6,lQb-octahvdro-5-ph envlbenzomrL61 
naphthvridin-9-vDcarbonvn-- 




The titled compound (0,590 g; yield, 87%) was obtained by following the general 
procedure 6, 
10 (ESI) (M+H)'* = 390.5. 

BenzorMrL61nat)hthYridine-9-carboxamide> 6-ethvl-L2,3,4,4a.5 .6-10b-octahvdro-JV- 
(2-methoxvethvlV5-phenYl" 




15 The titled compound (0.634 g; yield, 95%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)""- 394.5. 
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BenzorM r 1 .61naphthvridine-9-'Carboxamide, J\r-cvcloDen1:vl-6-ethvl" 
l,23.4.4a.5.6a0b-octahvdro-5-phenvl- 




The titled compound (0.637 g; yield, 93%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)"' = 404.6. 



JV^Cvclopropvl-6-ethvl-5-phenvl'- 1 .23 ,4,4a,5.6, 1 Ob-octah ydrobenzoF/zl- 1 .6- 
naphthvridine-9-carboxamide 




The titled compound (0.556g; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'*= 376.5. 



15 6-Ethvl-5-phenvl~iV^-(thien-2-YlmethvlVL23A4a,5,6J0b-oc tahvdrobenzor^ 
naphthvridine-9-carboxamide 
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The titled compoxind (0.668g; yield, 91%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 432.6. 

5 6-Ethvl-JV-rr5-methYl-2-furvnmethvl1-5-phenvl-L23.4,4a.5,6J0b- 
octahvdrobenzor/tl- 1 ,6-naphthvridine-9-carboxamide 




The titled compound (0.723g; yield, 99%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)"" == 430.6. 

ArjV:6-Triethvl-5-nhenvl-L23A4a,5,6adb-octahvdrobenzor/i1-L6-nap^^ 
carboxamide 




15 The titled compound (0.580g; yield, 87%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)'" = 392.5. 
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6-Ethvl-5-t)henvl-iNr-(2-pvrrolidm-l -vlethvlVl .2.3 .4.4a.5.6. 1 Ob-octahvdro benzor/tl- 
1 .6-naphtbvridine-9-carboxainide 




The titled compound (0.618 g; yield, 84%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^ = 433.6. 

EXAMPLE 13 

The titled compounds of Example 12 are reacted with the R^COCl listed below m 
plate format to form the compounds of the present invention using General Procedure 
17 below. 

General procedure 1 7 ( Amide formation) 




R2 =H or Et 
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RSCOCI = 





H3C 


Ov CH3 

M 

CI CH3 


CI CH3 


CI CI 


:k>' 


H3C O^CHj 


CH3 
CH3 







The compounds of Example 13 were prepared by following the general procedure 12. 



EXAMPLE 14 

The titled compoimds of Example 12 are reacted with the R^S02C1 Usted below in 
plate format to form the compounds of the present invention using General Procedure 
18 below. 




CI 



The general procedure 18 is same as the general procedure 13. 
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EXAMPLE 15 

The titled compounds of Example 12 are reacted with the R^NCX listed below in 
plate format to form the compoimds of the present invention using General Procedure 
19 below, 

5 General Procedure 19 furea or thio urea formation): 




R^OsHor OEt 



R7NCX = 




10 The general procedure 19 is same as the general procedure 14. 
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EXAMPLE 16 

The titled compounds of Example 12 are reacted with the R^CHO listed below in 
plate format to form additional compounds of the present invention using General 
Procedure 20 below, 

General procedure 20 (Reductive amination) 




R« =H or OEt 
R2 =H or Et 



RXHO= 
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General Procedure 20 is same as the general procedure 15, 

In EXAMPLES 13-16, 1040 compounds (13 plates) were prepared. 10 out of every 80 
compounds were checked for purity. The purity analysis was performed by analytical 
LCMS (UV detection). The purity check showed that 80% of selected compounds 
have purity over 50%. The estimated material in each well is around 10-12 mg. 

EXAMPLE 17 

14rAllvloxv^carbonvlV443>-thienvlV233a,4,5,9 b-hexahvdrQ-liy-pvrrolor3.^^ 
c1quinoline-8-carboxvlic acid 




The titled compound (10.7 g; yield, 59%) was obtained by following the general 
procedure 3. 
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^HNMR (400MHz, CDCI3): 8.23 (lH,m), 7.75 (IH, m), 7.37 (IH, m), 7.13 (lH,m), 
6.62(1H, m), 5.35 (m, 4H), 4.92 (IH, m), 4.82 (0.4H,m), 4.67 (1.6H, m), 3.82 (2H,m), 
2.52 (lH,m), 2.17 (lH,m), 1.53 (lH,m). 
(ESI) (M+H)^ = 385.4. 

Allvl8-r(dip ifttliYlaTriiTin ^carbonvl1-4-(4-e1faoxvphenvlV2.3.3a. 4.5.9b-hexahvd^^^ 
pvrrolo [3 .2-c1quinoline- 1 -carboxvlate 



The titled compound (1.31 g; yield, 88%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 450.5. 
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Allvl4-f4-ethoxvphenvlV8-rrmeth Y^«^^^^)c arbonvlV23.3a,4,5,^ 
pvrrolo [3 .2-c1 quinoline- 1 -carboxvlate 




The titled compound (1.48 g; yield, 100%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 436.5. 

Allvl8-(rrcvcloproPvlinethvDamiTin1carhoTivn-4-f4-ethoxvDhenvlV 2.3.3a.4.5.9b- 
hexahvdro-lg-pvrrolof3.2-c1quinoline-l-carboxvlate 



X 




The titled compound (1.24 g; yield, 79%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 476.6. 
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AIM 8-rfcvclobutvlammo^carbonYl1-4-(4-ethoxvDhenvlV233a,4.5.% 
liiZ-pyrrolo r3 ,2-c1quinoline-l -carboxvlate 




The titled compound (1.5g; yield, 95%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 476.6. 

AIM 8-rfcvclopropvlamino^carbonvn-4-f4-ethoxvphenvlV2.3.3a.4.5 -9b-hexahvdro- 
liy-pvrrolor3.2-c1quinoline- 1 -carboxvlate 




The titled compound (1 .563g; yield, 98%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 462.5. 
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AIM 8-rrallvlamino')carbonvl1-4-f4-eflioxvphenvlV233aA5.9b-hexahv^^ 
pvrrolor3,2'Clquinoline-l-carboxvlate 



The titled compound (1.563g; yield, 80%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 462.5. 

AUvl 4~r4-ethoxvDhenvD-8-fpiperidin-l-vlcarbonvlV233a.4,5.9b-hexahvdro-liy^ 
pvrrolofS ,2-c1quinoline" 1 -carboxylate 



The titled compound (1.568g; yield, 97 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 490.6. 
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All yl 8-fazetidin-l-vlcarbonvl)"4-r4-ethoxvphenvlV233a,4,5.9b-hexah^ 
pvrrolo [3 quinoline- 1 -carboxvlate 



The titled compound (LI 16g; yield, 73%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 462.5. 

AIM 8-rrdimethvlamino^carbonvl1-4-^Dhenvl-233a.4.5.9b-hexahvdro-lff- 
pvrrolo [3 ,2-c1 quinoline- 1 -carboxvlate 



The titled compound (1.283g; yield, 95%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"" = 406.5. 
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AUvl (3a»y,9biSl~8-rfme1hvlamino^carbonvl1-4-phenvl-233a.4,5.9b 

pYiTQlo [3 .2-c1 quinoline- 1 -carboxvlate 




The titled compound (1.283g; yield, 96%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 392.5. 

Allvl-ir(cvclopronvhnethvnamino1carbonvn-4-phenvl-233a,4,5,9b-hex^^ 
pvrrolor3 ,2-clquinolrne- 1 -carboxvlate 




The titled compound (L295g; yield, 91%) was obtained by folloA?ving the general 

procedure 5. 

(ESI) (M+H)'' = 432.5, 
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AUvl 8"r(cvclobutvlamino')carbonvI1-4-phenvl"233a.4,5.9b"hexahvdrO"lg- 
p vrrolo [3 quinoline- 1 -carboxvlate 




The titled compound (1 .12g; yield, 78%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'^ = 432.5. 

AUvl 8-r(cvclopropvlamino)carbonvl'|"4"phenvl-2.33a,4.5,9b"hexahvdro-liy" 
pyrrolofS ,2-c1quinoline- 1 -carboxvlate 




The titled compoxmd (1.07g; yield, 78 %) was obtained by following the general 
procedure 5. 
(ESI)(M+H)"' = 418.5. 
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Allvl8-rrallvlaimno^carbonvl1-4-phenvl-2.33a.4.5.9b-hexahvdro-ljy-pviTolor3.2- 
clquinoline- 1 -carboxvlate 




The titled compound (1.134g; yield, 82 %) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H)'' = 418.5. 



Allvl4"phenvl-8-(piperidin-l"Vlcarbonvl)-233a.4,5.9b-hexahvdrO"ljy-pwolor3.^ 
clquinoline- 1 -carboxvlate 




The titled compound (1.463g; yield, 99%) was obtained by following the general 
procedure 5. 
(ESI)(M+H)"'- 446.5. 
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Allvl8-razetidm-l-vlcar bonvD-4-Dhenvl-2J3a,4.5,9b-hexahv^^ 
clquinoline- 1 -carboxvlate 



The titled compound (l-40g; yield, 100 %) was obtained by following the general 

procedtire 5. 

(ESI) (M+H)""- 418.5. 

AUvl 8-rrd imethvlamino)carbonvlV4-f2-furvlV23.3a,4.5.% 
pvrrolo r3 .2-c1quinoline- 1 -carboxvlate 



The titled compoimd (1.30g; yield, 99%) was obtained by following the general 
procedure 5. 





(ESI) (M+H)'' = 396.5. 
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AIM 4~f2-furvlV8-r(methvlammo')carbonvlV2,^ 
pyrrolors ,2-c1qumoline- 1 -carboxylate 



X 




The titled compoxmd (1.30g; yield, 100 %) was obtained by following the general 

procedure 5. 

(ESI) (M+Hf = 382.4 

AIM 8-irrcvclopropvlmethvnamino1carbonvl>-4-a-furylV233a,4,5,9b-^^ 
li/"pvrrolo [3 .2-c1quinoline- 1 -carboxylate 



X 




The titled compound (1.20g; yield, 86%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"' = 422.5. 



wo 2005/075476 



PCT/SE2005/000125 



117 



Allvl8-rrcvclobu1:vlammo)carbonvl1-4-a-furvlV233^^^ 
Dvrrolo r3 ,2-c1 quinoline- 1 -carboxvlate 



The titled compound (L13g; yield, 81%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 422.5. 

Allvl 8-rrcvclopropvlamino^carbonvl1-4-r2-furvlV233a,4,5,9b-hexahvdro-ljy^ 
pvrrolo [3 ,2-c1 quinoline- 1 -carboxvlate 



The titled compoxmd (1.27g; yield, 95 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'- = 408.5. 
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Allvl8-rrall Y^aTTiino^c arbonvl1-4-f2-furvlV233a.4.5.9b-hexahv(ko-lf ^^^ 
clquinoline- 1 -carboxvlate 



The titled compound (1.25g; yield, 93 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 408.5. 

Allvl4-a-furvlV8-(r)iperidin-l-vlcarbonvlV2.3.3a.4.5.9b-hexahvdro-l iy-Pvrrolor3.2- 
clquinoline- 1 -carboxvlate 



The titled compound (1.25g; yield, 87 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"^ = 436.5. 
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Allvl8-razetidin-l-vlcarbonvn-4-r2-furvlV2.33a.4.5 .9b-hexahvdro-lH-pwolor3,^^ 
clquinoline-l-carboxvlate 




The titled compound (1.214g; yield, 90 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 408.5. 

Allvl8-rrdiinethvlamino^carbonvn-4-thien-3-vl-2. 3.3a.4.5.9b-hexahvdro-liJ- 
pvrrolor3.2-c1quinoline-l-caiboxvlate 



X 




The titled compound (1.285g; yield, 94 %) was obtained by foUowmg the general 

procedure 5. 

(ESI) (M+Hf = 412.5. 
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AUvl 84rmethvlamino^carbonvl1-4-thien.-3-vl-2.3.3a.4.5.9b-hexafavdro-ljy- 
Pvrrolor3.2-c1aumoline-l-carboxvlate 



The titled compoimd (0.966g; yield, 74 %) was obtained by following the general 

procedxire 5. 

(ESI) (M+H)^ = 398.5. 

AIM 8-ir(cvclopropvlmethvDamino1carbonvU-4-thien-3-vl-2.3.3a.4 .5.9b-hexahvdro- 
liy-pvrrolor3.2-c1quinn1ine-T-carboxvlate 



The titled compound (1.08 g; yield, 75 %) was obtamed by following the general 

procedure 5. 

(ESI) (M+H)"' = 438.5. 
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Allvl8-rrcvclobutv1aminn>p.arVinnYl- |-4-thien-3-vl-2.3.3a.4.5.9b-hexahvdm-m- 
PVrrolor3.2-c1auinoline-l-carboxvlate 



The titled compound (1.048 g; yield, 73%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 438.5. 

AUyl 8-r(cvcloproDvla mino')carbonvll-4-thien-3-vl-2.3.3a.4.5.9b-hexahvdro-lJy- 
pvrrolo f 3 ,2-c] auinoline- 1 -carboxvlate 



The titled compound (1.20 g; yield, 86%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 438.5. 
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Allvl S-rfanylaTnino)f^ar bonvl1-4-thien-3-vl-2.33a.4.5.9b-hexahvdro-i;y-pvrrolor3.2- 
dquinoline- 1 -carboxvlate 



The titled compound (1.421g; yield, 100%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"*' = 424.5. 

Allvl 8-rpiperidin-l-vl carbonvlV4-thien-3-vl-2.3.3a.4.5.9b-hexahvdro-1/7- 
pvrrolo r3 .2-c1quinoline- 1 -carboxvlate 



The titled compound (1.49g; yield, 100%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 452.6. 
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Allvl8-(azetidm-l-vlcarbonvlV4-thien-3-vl-2.3.3a.4.5.9b-he xahvdro-lif-Pvrrolor3.2- 
clquinoline- 1 -carboxvlate 




The titled compound (1.157g; yield, 83%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H)'^ = 424.5. 

EXAMPLE 18 

The titled compounds of Example 18 are made using the titled compounds made in 
Example 17 as the starting materials. 
10 4-r4-EthoxvphenvlV7Wdimethvl-2-3.3a.4.5.9b- hexahvdro-li/-Pvrrolor3.2- 
clquinoliae-8-carboxamide 




The titled compound (0.848g; yield, 95 %) was obtained by following the general 
procedure 6. 
15 (ESI) (M+H)'' = 365.5. 
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4-f4-EthoxvnhenvlVjV-methvl-233a.4.5.9b-hexah vdro-liy-pvrrolor3.2-c1qmnoline-8-. 



carboxamide 




The titled compound (0.751 g; yield, 88%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 352.4. 

Ar-rCvclopropvlmethvn-4-r4-ethoxvphenvlVl.3.3a.4. 5.9b-hexahvdro-liJ-Pvrrolor3,2- 
<?]qiiinn1 ine-8-carh nyaTnide 




The titled compound (0.893 g; yield, 94%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 392.5. 
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jV'-Cvclobutvl-4-r4-ethoxvphenvlV233a.4,5,9b-hexahvdro-l ^^^ 

c1 quinoline-- 8 -carboxamide 




The titled compound (0.809g; yield, 85%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"** = 391.5. 

jV^CvclonroDvl-4-(4-ethoxvohenvlV233a,4,5,9b-hexahvdro- li/-PW 
c1quinoline-8-carboxamide 




The titled compound (0.824g; yield, 90%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'-- 378.5. 
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A^-AlM-4-(4-e1faoxvr)henvlV233aA5.9b-hexahvdro-l^-p vrrolor3.2-c1auinoline-8- 
narhnxaTnide 




The titled compound (O.SOlg; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 378.5. 

4-f4-Ethoxvphenvn-8-(piperidin-l-vlcarbonvlV2.3 .3a.4.5.9b-hexahvdro-liy- 
pyrrolor3. ^-^1niiiTi"1ine 




The titled compound (0.962g; yield, 96%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'^ = 406.5. 
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8-fAzetidin-l-vlcarbonvn-4-f4-ethoxvDheiivlV2.3.3a.4.5.9b-he xah.vdro-liy- 
pvirolo [3 .2-c] Quinoline 



The titled compoxind (0.872g; yield, 95%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)* = 378.5. 

A/:A;^Dimethvl-4-phenvl-2.3.3a.4.5.9b-hexahvdro-liy-PW olor3.2-c1auinoline-8- 

parhnyamide 



10 

The titled compound (0.722g; yield, 92%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 322.4. 

15 jV^MethvI-4-phenvl-2.3.3a.4.5.9b-hexahvdro-liy-Pvrrolor3- 2-c1ciuinoline-8- 




O 





carboxamide 
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The titled compound (0.697g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M+Hf = 308.4. 

5 ;V-fCvcloDropvhnethvlV4-phenvl-2.3.3a.4.5.9b-hexahvdro-li f-Pvrrolor3^- 
c 1quinoline-8-carboxamide 




The titled compound (0.807g; yield, 95 %) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)'*" = 348.4. 

A/-CvclQbutvl-4-phenvl-2.3.3a.4.5.9b-hexahvdro-liy-pvrrolor3.2- c1auinoline-8- 



carboxamide 




1 5 The titled compound (0.740g; yield, 87%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)"^ = 348.4. 
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A/^Cvclopropvl-4-phenvl-2.33a.4.5.9b-hexahvdr o-lH:-pviTolor3.2-c1qTmoline-8- 
carboxamide 



The titled compound (0.692g; yield, 85 %) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)"' = 334.4. 

A/-Allvl-4-phenvl-2.3.3a-4.5.9b-hexahvdro-l.H-pv rrolor3.2-c1auinoline-8- 
carboxamide 



10 

The titled compound (0.779g; yield, 96 %) was obtained by following the general 



(ESI) (M+H)'' = 334.4. 

15 4-PhenvI-8-<'piperidin-l-v1carbonvlV2.3.3a.4.5.9b -hexahvdro-li/-Pvrrolor3,2- 
clquinoline 





procedure 6. 




The titled compound (0.848g; yield, 96 %) was obtained by following the general 
procedure 6. 
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(ESI) (M+Hf = 362.5. 



8-(Azetidin-l-vlcarbonvn-4-phenvl-2.33a,4,5,9b-hexahvdro ~li^^^ 
c]quinolme 




The titled compound (0.703g; yield, 87 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 334.4. 



10 4-(2-FurvlVjVJV'-dimethvl-233a,4.5,9b-hexahvdro-lJ^^^ 



carboxamide 




The titled compoxmd (0-678g; yield, 89%) was obtained by following the general 
procedure 6, 
15 (ESI) (M+H)"' = 312.4. 



4-f2-FurvlVjV-niethvl-23.3a.4,5,9b-hexahvdro-liy-PWolo[ 3,2-c1a 
carboxamide 
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The titled compound (0.713g; yield, 99 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'* = 298.4 

5 JV-fCvcloDropvhnethvlV4--r2-furvlV233a,4,5.9b-hexahvdro 
c1quinoline-8-carboxamide 




The titled compound (0.647; yield, 79 %) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)'' = 338.4. 

jV~Cvclobutvl-4-(2>-finvlV233a.4,5.9b-hexahvdro-liy"pw 



carboxamide 




15 The titled compound (0.792g; yield, 96%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)'' = 338.4. 
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JV^Cvclopropvl-4-a-flirvlV233a.4.5.9b-hexahvdro-l^-pwol or3.2-c1aidnoline-8- 



carboxamide 




The titled compound (0.698g; yield, 89 %) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)'*' = 324.4. 

Ar-A11v1-4-r2-furvlV2.3.3a.4.5.9b-hexahvdro-lJ f-Pvrrolor3.2-c1quinoline-8- 

carboxamide 




10 

The titled compound (0.729g; yield, 92 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 324.4. 

15 4-r2-FurvD-8-rpiperidin-l-vlcarbonvD- 2.3.3a.4.5.9b-hexahvdro-l.g-PVirolor3,2- 
clquinoline 




The titled compovmd (0.739g; yield, 86 %) was obtained by following the general 
procedvire 6. 
20 (ESI) (M+H)* = 352.4. 
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R-rAzetidin-l-vlcarbonvIV4-r2-furvn-2.3.3a.4.5.9b-hexahvdr o-l/f-Dvrrolor3.2- 
clquinoline 



5 The titled compoimd (0.777g; yield, 99 %) was obtained by following the general 
procedure 6. 
(ESI) (M+Hf = 324.4. 

A/^.Ar-Dimethvl-4-thien-3-vl-23.3a.4.5.9b-hexahvdro-li/-Pvrrolor3.2 -clQuuioline-8- 
10 carboxamide 



The titled compound (0.713g; yield, 89%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"' = 328.4. 

15 

A/-1V[ethvl-4-thien-3-vl-2.3.3a.4.5.9b-hexahvdro-l.//-Pvrro lor3.2-clQuinoline-8- 
carboxamide 
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The titled compound (0.659g; yield, 84%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'' = 314.4. 

5 A/--<-Cvclopror>vlTnethvn-4-thien-3-vl-2.3 -3a.4.5.9b-hexahydro-liy-pvrrolor3,2- 
c1auinoline-8-carboxamide 




The titled compound (0.765 g; yield, 88%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)"^ = 354.5. 

A/-Cvclobutvl-4-thier.-:^-vl-2.3.3a,4.5.9b-hexab vdro-liJ-r)vrro1or3,2-c1quinoHne-8- 

rarhrnf amide 




15 The titled compound (0.851g; yield, 99%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)'" = 354.5. 



wo 2005/075476 



PCT/SE2005/000125 



135 

Ar-CYcloproDvl-4-thien-3-vl-233a,4,5,9b-hexahvdro-liy-DvrrQl^ 



carboxamide 




The titled compound (0.780 g; yield, 93%) was obtained by following the general 
5 procedure 6. 

(ESI)(M+H)'^-340A 

jNr->Allvl-4-thien-3-vl-233a.4.5.9b-hexahvdro-l^-pwo^^ 
carboxamide 




The titled compound (0.714g; yield, 86%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"" = 340.4. 

15 8-fPiperidin-l-vlcarbonvlV4-thien-3-vl-23Ja,4,5,9b--hexahv dro-liy-D^ 
clquinoline 




The titled compound (0.856; yield, 96%) was obtained by following the general 
procedure 6. 
20 (ESI) (M+H)"" = 368.5. 



wo 2005/075476 



PCT/SE2005/000125 



136 



S-rAzetidin-1-v1carbonvlV4-thien-3-vl-2.3.3a.4.5.9b -hexahvdro-ljy-PVrTolor3,2- 
/•"Iqiiinnline 



The titled compound (0.740g; yield, 90%) was obtained by following the general 



(ESI) (M+H)'"= 340.5. 

Ar-r2-rDimetbv1amino^ethv1 1 -4-phenvl-2. ^-3a.4.5.9b-hexahvdro-l.g-PVrrolor3,2- 
clamnoline-R-carboxamide 



The titled compoimd (317mg, yield, 97 %) was prepared by following the general 



(ESI) (M+H)"" = 365.484. 
EXAMPLE 19 

The titled compounds of Example 18 are reacted with the R^COCl listed below in 
plate format to form the compounds of the present invention using General Procedure 
21 below. 

General procedure 21 ramide fo rmation^ 




procedure 6. 




procedure 6. 
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R2 =H or Et 

Ar: as defined above 



R^COCl= 




The procedure 21 is same as the general procedure 12. 



5 EXAMPLE 20 

The titled compounds of Example 18 are reacted with the R^NCX listed below in 
plate format to form the compounds of the present invention using General Procedure 
22 below. 

General Procedure 22 (urea or thio urea formationV. 




10 



R2 and Ar: as defined above. 
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r'^ncx= 




General Procedure 22 is same as the general procedure 14. 

5 

EXAMPLE 21 

The titled compounds of Example 18 are reacted with the R^CHO listed below in 
plate format to form the compounds of the present mvention using General Procedure 
23 below. 
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General procedure 23 rReductive amination) 




An as defined above 
R2 =H or Et 



RXHO= 




General Procedure 23 is same as the general procedure 15, 

In EXAMPLES 19-21, 960 (total 12 plates) compounds were prepared. 90% of the 
prepared compounds have purity greater than 50%. These compounds obtained 
directly from the plate chemistry were purified by prep-LCMS. The LC/MS purified 
10 compounds were >85% pure and >25 mg was recovered. 
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1 -Benzovl-4-phenvl-8-( pvrrolidin- 1 -vlcarbonvlV23 3 a,4, 5 .9b-hexahvdro- IH- 
pvrrolo[3..2-c1quinoline 



5 The titled compound (85 mg; yield, 73%) was obtained by following the general 
procedure 9. 

NMR (CDC13, 400MHz): 7.50-7.20 (13H, m), 6.64(0.44H, d, J=8.4Hz), 6.62 
(0.56H, d, J=8.4Hz), 4.82 (0.44H, d, J=2.5Hz), 4.37 (0.56H, d, J=3.9Hz), 3.57 (6H, 
m), 2.65 (IH, m), 2.10 (2H, m), 1.87 (4H, m). 
10 (ESI) (M+Hf = 452.6. 

1 -Benzovl-j\r-r2-( diethvlamino^ethvll-4-phenvl-2,3,3a.4.5.9b-hexahvdro- IH- 
pvrrolor3.2-c1quinoline-8-carboxainide 



15 The titled compound (45.2mg, yield, 67%)was prepared by following the general 
procedure 9. 





(ESI) (M+H)'' = 497.651. 
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jNrJV"-Diethvl-4-phenvl-l-fphenvlsulfonvlV233a,4,5,9b-he^^ 
c1quinoline-8'-carboxamide 



The titled compound (55mg, yield: 48 %) was prepared by following the general 
5 procedure 10. 

NMR (400MHz, CDC13): ppm 7.78 (IH, d, J-l.OHz), 7.68 (IH, dd, J=8.2, l.OHz), 
7.56 (IH, m), 7-42 (2H, dd, J=7.8, 7.4Hz), 7.28 (4H, m), 7.08 (2H, dd, J=7.6, L6HzX 
6.58 (IH, d, J=8.2Hz), 4.60 (IH, d, J=6.4), 4.21 (IH, d, J=2.7Hz), 3.42 (7H,m), 1.85 
(2H,m), 1.26 (6H, t, J=7.0Hz). (The ratio of two isomers: 18:1) 
10 MS (ESI) (M+Bf = 490.63. 

1 -Beiizyl-A/^-r2~(diethylamino)etfavl1-4-phenvl-23,3a,4.5,9b"hexahvdro-- IH- 
pvrrolo r3 quinoline-8-carboxamide 



15 The titled compound (120 mg, 99% yield) was prepared by following the general 
procedure 8. 

-NMR (400MHz, CD3C1): 8.05 (m, IH), 7.78 (m, IH), 7.60 -7.30 (m, IIH), 6.95 
(d, J-8.8 Hz, 0.3H), 6.84 (d, J=8.8Hz, 0.7H), 5.18 (d, J=9.5Hz, 0.3 H), 5.02 (d. 
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J=12.7Hz, 0.7H), 4.70 (m, 0.7H), 4.64 (m, 0.3H), 4.45(m, IH), 3.75 (m, 2H), 3.4-3.2 
(m, lOH), 1.35(m,6H). 
(ESI) (M+H)'*" = 483.668 

5 iV-r2-rDiet hvlainino')ethvl1-l-r2-furvlmetfavlV4-phenvl-2.33a.4.5.% 
PVrrolor3.2-c1qumoline-R -carhoxamide 



The titled compound (140 mg as TFA salt, yield: 79%) was prepared according the 
general procedure 8. 

10 ^H-NMR (400MHz, CDC13): 8.04 (d, J=l .6Hz, IH), 7.80-7.60 (m, 2H), 7.50-7.25 (m, 
5H), 6.93 (d, J=8.6Hz, 0.22H), 6.82 (d, J=8.8Hz, 0.78H), 6.77 (m, IH), 6.53 (m, IH), 
5.14 (d, J=9.4 HZ, 0.22H), 4.65-4.55 (m, 2H), 4.07 (d, J=l 1.6H, 0.78H), 3.73 (m, 
2H), 3.57 (m, 2H), 3.33 (m, lOH), 3.14 (m, 0.78H), 2.20 (m, IH), 1.32 (m, 6H). ppm. 
MS (ESI) (M+H)"" = 473.629. 



iV^r2-(Diethvlamino^eth vl1-4-phenvl-l-(Dvridin-3-vlmethvn-2.3.3a.4.5.9b-hexahvdro- 
l/f-pvrrolor3.2-c1qxiinoline-8-carboxamide 




15 
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The titled compound (95.6 mg; yield: 53%) was prepared by following the general 
procedure 8. 

'H-NMR (400MHz, CD3C1): 8.65 (m, 2H), 8.10 (br, IH), 7.92 (d, J=2.1Hz, 0.6H), 
7.78 (d, J=2.0Hz, 0.4H), 7.64 (m, IH), 7.56 (br, IH), 7.34 (m, 5H), 6.86 (d, J=8.6Hz, 
0.4 H), 6.74 (d, J=8.6Hz, 0.6H), 5.13 (d, J=9.8Hz, 0.4H), 4.93 (m, 0.6H), 4.65-4.40 
(m, 2H), 4.04 (d, J=11.5Hz, 0.4 H), 3.64 (m, 2H), 3.40-3.05 (m, 10), 2.66 (m, 0.4H), 
2.15 (m, 0.6H), 1.24 (m, 6H). ppm. 
MS (ESI) (M+H)+ = 484.648. 

iV'-r2-miethv1aminn>fttTiy l1-l-rri-methvl-l/f-pviTo1-2-vnmethv11-4-phenvl- 
2,3,3a,4.5.9b-hexahvdro-li/:.pvrrolo r3.2-c1amnoline-8-carboxamiflft 



The titled compound (72 mg; yield: 40%) was prepared by following the general 
procedure 8. 

l-(3-Furvlmethvl')-8-fmorpholin-4-vl carbonvn-4-phenvl-2.3.3a.4.5.9b-hexahvdro-lJy- 
pvrrolo r3 .2-clQuinoline 
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The titled compound (83.6 mg; 75% yield) was prepared according the general 
procedure 8. 

'HNMR (400MHz, CDCI3): 7.50-7.30 (m, 8H), 7.25-7.10 (1.38 H), 6.55 (d, J= 8.2 
HZ, IH), 6.35 (m, 0.75H), 4.26 (d, J=-12 HZ, IH), 4.08 (d, J=-12Hz, IH), 3.40-3.85 
5 (m, 8H), 3.28 (d, J= 5.1 Hz, 0.75 H), 3.20 (m, 1.50H), 3.08 (dt, J= 9.3, 4.1 Hz, 0.75 
H), 2.40-2.20 (m, 2H), 1.85 -1.70 (m, IH), 1.60 -1.40 (m, IH), ppm. 
MS (ESI) (M+Uy = 443 .544. 

JV^r2-(IMisopropvlamino^ethvl1 -l-rr5-ethv1-2-furvnmethvl1-4-phenv1-2.3.3a.4.5.9h- 
10 hexahvdrQ-1 iy-pvrrolor3,2-c1auinoliTie-8-carboxannae 



The titled compound (45 mg as TFA salt; yield: 30%) was prepared according to the 

general procedure 8. 

MS (ESI) (M+Hf = 529.737. 

15 

4-Phenyl-8-(p yrrolidin-l-vlcarbonvn-l-fthien-2-vlmethvlV2.3.3a.4.5.9b-hexaTivHrn- 
liy-Pvrrolor3,2-c1auinoline 
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The titled compound (45.0mg; yield: 54%) was prepared according to the general 
procedure 8. 

NMR (CD3C1): 7.77 (s, IH), 7.50-7.30 (m, 9H), 7.17 (dd, J=4.4, 3.4Hz, IH), 6.61 
(d, J=8.4Hz, IH), 4.94 (d, J=4.2Hz, IH), 4.53 (d, J=4.2Hz, IH), 4.38 (dd, J=10.3, 
6.2Hz, IH), 3.78(m, IH), 3.60 (m, 4H), 3.26(m, IH), 2.58 (m, IH), 2.10-1.70 (m, 
6H), ppm. MS (ESI) (M+Hf = 444.612. 

iVJV-Diethvl-4-phenv1-1 -(thien-2-vlsulfonvn-2.3.3a,4.5.9b-hexahvdro-ljy- 
Pvrrolor3. 2-clauinoline-8-carboxamide 



The titled compound (85mg, 76 %) was obtained by following the general procedure 
10. 

'H NMR (400MHZ, CDC13): ppm 7.88 (0.3H,m), 7.76 (0.7H, dd, J=2.0. l.lHz), 7.64 
(0.3H, m), 7.63 (0.3H, m), 7.53 (0.7H, dd, J=5.1, l.lHz), 7.43 (0.7H, dd, J=3.8, 
1.4Hz), 7.27 (5H,m), 7.12 (lH,m), 7.11(1H, dd, J=7.0, 2.1Hz), 7.05(1H, dd, J=4.9, 
3.8Hz), 6.50 (0.7H, d, J=8.2Hz), 6.30 (0.3H, d, J=8.0Hz), 5.16 (0.3H, d, J=7.0Hz), 
4.65 (0.3H, d, J=2.8Hz), 4.58 (0.7H, d, J=6.5Hz), 4.27 (0.7H,m), 3.48 (5H,m), 
1.92(3H,m), 1.27 (2.1H, t, J=7.0Hz), 1.28(3.9H, t, J=7.0Hz). 
MS (ESI) (M+H)^ = 496.659. 




